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CHAPTER-1 
INTRODUCTION 
1.1 AUGARH MUSLIM UNIVERSITY 
Deeply moved by the economic and educational backwardness of his 
community after the revolt of 1857, Sir Sycd Ahmad Khan was quick to 
realize that in order to arrest the rapid decline of the community and set it 
back on its feet, it was necessary to forge new weapons of cultural progress. 
Mis exposure to the British Universities, particularly those at Oxford and 
Cambridge, and ihcir public schools, inspired his with a new visi(Mi of a 
harmonious pattern of culture, combining the best elements in the cultures of 
the East with the Arts and Sciences of the West. 
In 1875 he founded a High School at Aligarh, which within three 
years, was raised to a college known as Mohammadan Anglo-oriental 
College. The Aligarh Muslim University established by the Aligarh Muslim 
University Act of 1920 evolved out of this college. 
In the original scheme of the M.A.O. College, there was no provision 
for women's education, but there was so much demand for it that in 1942 the 
Muslim Girls' school was raised to the status of a full-fledged degree college 
for women. Since the adoption of the Act of 1951, which empowered the 
university to make special arrangements in respect of residence, discipline 
and teaching of women students, the college taken over by the University and 
is now one of the several institutions maintained by it. 
The Aligarh Muslim University maintains several college and 
institutes, important among which are the Zakir Hussain College of 
Engineering and Technology, the Ajmal Khan Tibbiya College, the 
.lawaharlal Nehru Medical College, the Institute of Ophthalmology, the 
Institute of Islamic College, the centre of West Asian Studies, the Centre for 
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Advanced Studies in History, the University Polytechnic, the University 
Women's Polytechnic and five high schools including one for blind students. 
The Aligarh Muslim University is essentially a residential university 
with most of its over 27000 students staying in 69 hostels grouped under 16 
hall of Residence, including Non Resident Student Center (NRSC). Our 
students represents 28 states of the country and many foreign countries. 
Three halls of residence with an intake of over 3000 are earmarked for the 
female students. The residential character of the university, as envisioned by 
the founder, has contributed as much to the all round personality development 
and moral and intellectual training of the students as the classrooms, 
laboratories and playgrounds. As a premier education institution the 
university foster a rich and stimulating teaching, learning and research 
environment at all levels. 
Another unique feature of the Aligarh Muslim University is its 
maintenance of several schools right from Nursery to Senior Secondary level. 
Five Secondary level schools have students' enrolment of 6567, the oldest of 
which was started in 1875. Two of them are for the girls and one for the 
visually challenged persons. There are two senior Secondary Schools, one 
each for boys and girls, with a strength of 2733. All these schools serve as 
feeder institutions for the University and therefore, deserve greater attention 
for bringing them at par with the best schools in the country. 
The University has eight centres under UGC's Special Assistance 
Programme in the Departments of Arabic, Geography, Persian, Museology, 
Linguistics, History, Biochemistry and Electronics. The Departments of 
Persian, Electronics Engineering and Linguistics have been accorded 
Departmemal Research Scheme status during this financial year. The 
Department of History enjoys the privileged status of Centre of Advanced 
Studies. Recently the Department of Zoology has been selected by the 
Department of Science and Technology under its FIST programme with a 
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generous grant oI'Ks. 60 lakhs. 
In line with the lO"' Five Year Plan guidelines for quality research, 
university continues to encourage our teachers and research scholars to submit 
research proposals to such funding agencies as UGC, AICTE, DST, CSIR, 
ICMR, ICAR, ICSSR, ICPR, DBT etc. and over 150 such projects have been 
approved by these agencies. In addition, about 100 teachers were also given 
small grants for taking up individual research projects out of non-plan budget 
of the University. 
The Maulana Azad Library, with its rich collection of around one 
million titles and invaluable oriental manuscripts, continues to be intensively 
uiilized by the students, teachers and visiting scholars. What is more 
gratifying is that the Library with its extended opening hours provides 
uninterrupted access and maximum utilization of its vast resources. Already 
on the road to automation, the library has made steady progress in 
computerization. About 1800 journals in various disciplines are available 
online. Further upgradation of the library in this direction is in progress. It has 
been made digital under the UGC'S ERNET scheme and downloading of 
journals has become easier. 
The University has 12 faculties, namely Agricultural Science, Arts, 
Commerce, Engineering & technology, Law, Life Sciences, Medicine, 
Management Studies & Research, Science, Social Sciences, Theology and 
Unani Medicine. 
There are nineteen-one Departmems of studies. The department of 
Mathematics is one of nineteen-one Departments of studies. 
1.2 Department of Mathematics 
1.2.1 BRIEF BACKGROUND: The department of Mathematics was 
founded on the elevation of the MAO College to the status of a residential 
University in 1920. One of, the earliest mathematicians to establish the 
Introcfuction 
clcparlmcnl was Dr. Sir Ziauddin Ahmad, who along with Professor Jadav 
Chandra Chakravarli formed the first group of teachers and research workers 
in the department, whose, interests were in Astronomy, History of 
Mathematics and Theory of Functions. 
hi 1931, Prof. Andre Weil, a renowned mathematician joined the 
department. His appointment was a notable turning point in the academic 
growth. During his short stay of two years as Chairman, he remodelled the 
syllabi, set up the seminar library and organised a group of research workers , 
whose notable members were Prof. D.D. Kosambi and Prof. T.K. 
Vijayraghvan. Since then the department has had on its faculty eminent 
mathematicians namely: Prof. S.M. Shah, Prof Taqdir Husain, Prof Jamil A. 
Siddiqi, Prof. U.N. Singh, Prof. Q.I. Rehman and Prof.. M.S. Ramanujan and 
many others. During all these years the teaching and research activities of the 
department have been intensified and a fruitful rapport with the out side 
Mathematics Community has also been established through seminars and 
conferences. 
The physical facilities have also been expanded with the cooperafion of 
the University Grants commission (Govt, of India). As a result the department 
today stands in the front line of Mathematics Departments in Indian 
Universities, and is represented through its faculty on all the apex bodies of 
mathematics in the country. The alumi of this department are holding 
important positions throughout the world. Our present faculty members are 
also very often invited to give lectures in the Seminars/symposia and 
Conferences organized by various national and international agencies. In 
recognition of its achievements the department has been accorded the status 
of a UGC Department of Special Assistance since 1983-84. 
1.2.2 TEACHING FACULTY: The teaching faculty of the department 
presently consists of 5 Professors, 13 Readers and 10 Lecturers. Most of the 
senior faculty have a wide experience of training abroad, and the thrust areas 
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are Algebra, Analysis (Real and Complex Analysis, Functional and 
Numerical Analysis), Differential Geometry and Applicable Mathematics. 
1.2.3 STUDENTS STRENGTH: The department teaches mathematics 
to about 1300 undergraduate and 60 postgraduate students. Moreover, there 
are 30 research scholars for whom M.Phil. & Ph.D. programme is organized, 
1.2.4 BUILDING: The department has an independent building which built 
in 1968, has a total covered area of 24,000 Sq. Ft. spanded over two wings 
each with two floors. It has 22 teachers' Chambers, 10 class rooms, a fairly 
big seminar library. Conference room, Technomathematics Lab, an office and 
fairly a good number of service rooms. 
1.2.5 SEMINAR LIBRARY: The seminar library is the pride possession and 
it is considered as one of the most valuable mathematics Libraries among the 
Universities of the country. Over a period of years, which spands to nearly 
three quarters of a century, we have collected about 12,000 books on higher 
mathematics (this does not include the undergraduate books which are kept at 
Central Library) and 50 valuable collected works of eminent mathematicians. 
Prescnlly we are getting 161 research periodicals annually and mo.st of the 
important periodicals are available since the time of their publications. These 
valuable collections of books and Journals along with the Xerox facility have 
made the seminar library very popular among the mathematics teachers and 
research scholars of neighboring universities as well, who frequently visit for 
reference work. 
1.2.6 UGC- DSA PROGRAMiVIE: In recognition of its potentialities and 
achievemems the department has been given the status of a UGC Departmem 
of Special Assistance (DSA) since Sept. 1983. Under this programme the 
department gels a generous financial support for its research activities in the 
form of visiting faculty, books and equipments and for organizing and 
attending conferences. There is also a provision of P.G. and Research 
Fellowships. The extend to which the department is making use of this 
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facility is demonstrated by the fact that it invited 20 Visiting Professors 
during this period, 10 ofthcm from abroad, for various durations. 
Thus the department has been contributing substantially towards the 
cause of research in Mathematics. 
1.3. Mathematics 
The term 'Mathematics' has been interpreted and explained in various 
ways. It is the numerical and calculation part of man's life and knowledge. It 
helps the man to give exact interpretation to his ideas and conclusions. It 
deals with quantitative facts and relationships as well as with problems 
involving space and form. It also deals with relationship between magnitudes. 
It enables the man to study various phenomena in space and establish various 
relationships between them. It explains that this science is a by product of our 
empirical knowledge. From our observations of physical and social 
environment, we form certain intuitive ideas or notions called postulates and 
axioms. By a process of reasoning, we move upwards and work out 
mathematical results at he abstract level. "Mathematics may also be defined 
as the science of abstract form. The discernment of structure is essential no 
less to the appreciation of a painting or a symphony than to understand the 
behaviour of a physical system; no less in economics than in astronomy. 
Mathematics studies order abstracted from the particular objects and 
phenomena, which exhibit it, and in a generalized form". 
1.3.1 Definition of Mathematics 
Some are definitions given below: 
1. A science (or group of related science) dealing with the logic of 
quantity and shape and management' 
2. Mathematics is the investigation of axiomatically defined abstract 
structures using symbolic logic and mathematical notation. It is 
commonly defined as the study of patterns of structure, change, and 
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space and even more informally one might say it is the study of 
"figures and number". Because it is not empirical, it is not a 
science? 
Mathematics includes Arithmetic, Algebra, geometry, trigonometry 
and calculus.'^  
4. The study of relationships among structures of formal objects."* 
5. According to Concise Oxford Dictionary^ 
(i) is the abstract science which investigates deductively the 
conclusions implicit in the element conceptions of spatial 
and number calculation. 
(ii) is the science of number and space. 
Analysis of various definitions, mathematics is, the science of 
measurement, quantity and magnitude. 
1.3.2 Characteristics of Mathematics 
1.3.2.1 Science of Logical Reasoning 
Mathematics is also called the science of logical reasoning. In it, we 
approach everything with a question mark in our mind. As Locke^ has said, 
"Mathematics is a way to settle in the mind a habit of reasoning." Here the 
results are developed through a process of reasoning. There are only a few 
premises on which we base our reasoning. The conclusions follow naturally 
from the given facts when logical reasoning is applied to the same. The 
reasoning in mathematics is of peculiar kind and possesses a number of 
characteristics such as simplicity, accuracy, certainty of results, originality, 
similarity to the reasoning of life, and verification. 
1.3.2.2 Mathematical Language and Symbolism 
Another most important characteristic of mathematics which 
distinguishes it from many other subject is its peculiar language and 
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symbolism. Lindsay^ says, "Mathematics is the language of Physical sciences 
and certainly no more marvelous language was ever created by the mind of 
man." Man has the ability to assign symbols for objects and ideas. 
Mathematical language and symbols cut-short the lengthy statements and help 
the expression of ideas or things in the exact form. Mathematical language is 
free from verbosity and helps in to the point, clear and exact expression of 
facts. For example, instead of saying that the square of the sum of two terms 
is equal to the sum of the square of the first terms, square of the second term 
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and double the product of the terms, we can simply write (a+b) = a +b +2 ab 
in symbolic form 
Addition, subtraction, multiplication, division and equality are 
indicated by well-known symbol's some of the other important symbols arc: 
> for greater than 
< for less than 
Z for angle 
11 for parallel lines. 
= for congruency 
7 for square root 
Z for summation. 
1.3.2.3 Creative formula 
A formula is a string of mathematical symbols subject only to certain 
general rules of composition. To a working mathematician a string of symbols 
is a formula if it is something worth remembering. Much mathematics is 
concentrated in and propelled by certain formulas of unusual import. 
The oldest of these is the Pythagorean theorem c^  = a^  + b^, where a, b are 
the sides and c is the hypotenuse in a right-angled triangle if a, b are rational 
number p/q, then c need not be so; for instance, when a=b=l, c= /^2 and is 
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not a rational number. 
1.3.2,4 Space in Mathematics 
If geometry is tlie mathematics of space, tlien, in a superficial sense, 
all mathematics began with geometry, because apparently it began with 
measurements of figures: length, area, volume, and size of angles. It did not 
concern itself with questions of shape but with clarifying and deciding when 
figures are equal or substantially equal with regard to form. 
1.3.2.5 Pure Mathematics 
Pure mathematics involves systematic and deductive reasoning. It 
treats only theories and principles without regard to their application to 
concrete things. It is developed on an abstract, self contained basis without 
any regard to any possible kind of practical applications that may follow. It 
consists of all those assertions as that if such and such proposition is true of 
anything, such and such another proposition is true of that thing. 
1.3.2.6 Applied Mathematics 
Applied mathematics is the application of pure mathematics in the 
service of a given purpose. It has some direct or practical application to 
objects and happenings in the material world. It plays a great role in the 
development of various subjects. Every discovery in science owes much to 
applied mathematics. Principles of applied mathematics have been useful in 
the investigation of such phenomenon as heat, sound, light, optics, navigation 
and astronomy. Applied mathematics is a part of mathematics definitely 
related to or suggested by some tangible situations, though not always 
intended of practical use. It is the connecting link between pure mathematics 
on one side, physical, biological, social sciences and technology on the other. 
U acts and reacts not only on science technology but also on pure mathematics 
e,g., space dynamics, ballistics, fluid dynamics, elasticity theory, theory of 
relativity, mathematical biology, and mathematical economics. 
Introduction 
1.3.3 HISTORY OF MATHEMATICS 
Every culture on earth has developed some mathematics. In some 
cases, this mathematics has spread from one culture to another. Now there is 
one predominant international mathematics, and this mathematics has quite a 
history. It has roots in ancient Egypt and Babylonia, then grew rapidly in 
ancient Greece. Mathematics written in ancient Greek was translated into 
Arabic. About the same time some mathematics of India was translated into 
Arabic. Later some of this mathematics was translated into Latin and became 
the mathematics of Western Europe. Over a period of several hundred years, 
it became the mathematics of the world. 
There are other places in the world that developed significant 
mathematics, such as China, southern India, and Japan, and they are 
interesting to study, but the mathematics of the other regions have not had 
much influence on current international mathematics. There is, of course, 
much mathematics being done these and other regions, but it is not the 
traditional math of the regions, but international mathematics. 
By far, the most significant development in mathematics was giving it 
firm logical foundations. This took place in ancient Greece in the centuries 
preceding Euclid. Logical foundations give mathematics more than just 
certainty-they are a tool to investigate the unknown. 
By the 20th century the edge of that unknown had receded to where 
only a few could see. One was David Hilbert, a leading mathematician of the 
turn of the century. In 1900 he addressed the International Congress of 
Mathematicians in Paris, and described 23 important mathematical problems . 
Mathematics continues to grow at a phenomenal rate. There is no end 
in sight, and the application of mathematics to science becomes greater all the 
time. 
10 
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1.3.4 Branch of Mathematics 
1.3.4.1 Arithmetic 
Arithmetic is the science of number and the art of computation. 
Historically, arithmetic developed out of a need for a system of counting. It is 
considered to be essential for efficient and successful living. The need of a 
good command of arithmetic by a house-wife, by a modern farmer, by a 
successful merchant, by a skilled worker, and by a progressive professional 
man; is too obvious to need any discussion. Also its utilitarian, cultural and 
disciplinary values are too obvious to need any argument at any stage. 
1.3.4.2 Algebra 
The word 'Algebra' is Arabic in origin. It is a corruption of the word 
'Al-jabr'al-muqabulah' where 'al' means 'the', 'jabr' refers to the operation 
of transferring a quantity from one side of an equation to another (of course 
after performing a change in its sign). While 'muqabulah' means the process 
of subtracting similar quantities form both sides of an equation. 
1.3.4.3 Geometry 
Cjeometry is the science of space and extent. It deals with the position, 
shape and size of bodies but has nothing to do with their material or physical 
properties. 
Demonstrative geometry deals with the shape, size and position of 
figures by pure reasoning, based on definitions, self-evident truths, 
assumptions and other established geometrical truths. Euclid, a celebrated 
Greek mathematician (323-285 B.C.) was the father of demonstrative 
geometry. He devised many methods for handling its problems. His methods 
are intuitional, observational, inventional, constructive, informal, creative, 
experimental and so on. 
U 
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1.3.4,4 Trigonometry 
Trigonometry is the branch of mathematics dealing with the relations 
of the sides and angles of triangles and with the relevant functions of any 
angles. The meaning of such terms as "angle of elevation" and "angle of 
depression" should also be clear to them. They have to be given practice in 
analyzing problems, in making working drawings, in selecting the appropriate 
functions to use, in setting up and solving equations involving these functions, 
and in substitution and evaluation. 
1.3.4.5 Solid Geometry 
Solid geometry treats of figures and bodies in space. It is a study in 
three dimensions; (I) Length (ii) Breadth; and (iii) Thickness. 
A point has no dimension. A line has one dimension, i.e., it has only 
length, no breadth and no thickness. A surface has two dimensions, i.e., it has 
length and breadth, and no thickness. A solid has three dimensions, namely 
length, breadth and thickness. 
1.3.5 Relations of Mathematics with other disciplines 
1.3.5.1 Relation to science: As far as the scientist is concerned, mathematics 
is not a branch of natural science itself. It does not deal with phenomena and 
objects of the external world and their relations to each other but, strictly 
speaking, only with objects and relations of its own imagery. Mathematical 
llgures in two-or three- dimensional geometry are largely idealizations of 
objects occurring in the physical world, but figures in n-dimensional space for 
general n no longer are such idealization. Integer number 1, 2,3, and 
even real numbers in general, can be claimed to be abstractions from 
quantities occurring in the physical world, but the "imaginary" number i= V[ 
has received its name from the very fact that it has no basis in the material 
world, even though the use of complex numbers a+bi is indispensable to 
science. If a laboratory experiment idealizes a physical system in order to 
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eliminate secondary features not essential to the study at hand, its ultimate 
objective is an understanding of the unidealized physical system. But even if 
it were true that the five regular solids as investigated in the thirteenth book of 
euclid's Elements (cube, tetrahedron, octahedron, icosahedrons and 
dodecahedron) had been found because of the occurrence of approximating 
crystals in nature, nevertheless, once found, the idealized geometric figures 
would still have become primary objects of study in mathematics. 
Mathematics is not subordinate to natural science by being a 
handmaiden of it, and one can practice competently meaningful mathematics 
without being concerned with science at all. Especially, philosophical 
attempts to reduce all origin of mathematics to utilitarian motives are wholly 
unconvincing. However, it is fair to say thai mathematics is the language of 
science in a deep sense. Mathematics is an indispensable medium by which 
and within which science expresses; formulates, continues, and communicates 
itself And just as the language of true literacy not only specifies and 
expresses thoughts and processes of thinking but also creates them in turn, so 
does mathematics not only specify, clarify, and make rigorously workable 
coiicepis and laws of science, but also at certain crucial instances becomes an 
indispensable constituent of their creation and emergence as well. In Isaac 
Newton"s formula for the motion of a particle on a straight line. Eq. (1), the 
mass ni and the force F are nonmathematical 
."f=F (1) 
objects, perhaps, but the instantaneous velocity v = dx/dt and the 
instantaneous acceleration a = dv/dt = d'xdt" are wholly mathematical, and 
wiihoui a mathematical theory of the infinitesimal calculus, they are not 
conceivable. Isaac Newton, the ph}'sicist, was driven to creating his version of 
the calculus because of this. Also, Newton had to have not only the process of 
differentiation but also the concept of a mathematical function, because only a 
13 
Introduction 
function can be differentiated. He required not only the path function x=x (t), 
but, for the second derivative, he had to envisage the velocity v= dx/dt itself, 
again as a function depending on t, even though by the definition of v this 
dependence had been reduced to "instantaneousness". This concept of 
function was given to Newton by the then new theory of analytic geometry of 
Rene Descartes, and it is a fact that after Archimedes' work on the motion of 
a lever, theoretical mechanics stood virtually still for almost 2000 years until 
the twin mathematical concepts of function and derivative were ready to 
emerge. 
1.3.5.2 Mathematics and Chemistry 
All chemical combinations and their equations are governed by certain 
mathematical laws. Formation of chemical compounds is governed by 
mathematical calculations. Water is a compound. Its formation is possible 
when exactly two atoms of hydrogen combine with one atom of oxygen. 
Without strict observance of this mathematical fact, the preparation is 
improbable. In the manufacture of any chemical, there is some mathematical 
ratio in which different elements have to be mixed. Molecular weights of 
organic compounds are calculated mathematically. The mathematical nature 
of the chemical equation can be further illustrated by the following 
examples: 
2 KCIO3 + Mn02= 2 KCl + MnO, + 30, 
CaC02 + 2 HCl = CaCb + H,0 + CO, 
1.3.5.3 Mathematics and Bioiosv 
teJ 
Comte asserted, "The claim of any particular branch of natural 
philosophy to be considered as a science can be assessed only on the basis of 
the amount of mathematics employed in it." Knowledge of mathematics is 
considered essential for a biologist for two reasons. Firstly, biological study 
depends largely on its branches biophysics and biochemistry, which have 
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attained a rank almost equal to that of independent sciences. It is necessary for 
the biologist to study mathematics for understanding these branches. It is 
indispensable for biophysics and biochemistry. Again, biomathematics is also 
growing as an important field of study for biologists. 
Secondly, the biologist begins with his investigation with a series of 
direct observations of phenomena. The phenomena are described, classified 
and compared for generalizing and deriving a biological law. At every stage 
of this process of investigation, mathematics is of immense help. 
1.3.5.4 Mathematics and Economics 
Use of mathematics is now considered to be essential for the study of 
economics that in most of the universities of the world a course in advanced 
mathematics is a necessary part of degree course in economics. 
According to Marshall^ "The direct application of mathematical 
reasoning to the discovery of economics truths has recently rendered great 
services in the hands of master mathematicians." Economics does not deal 
with the actual amount of money, production, capital, labour, utility, etc., but 
with how they behave in certain conditions and how they are connected with 
one another. 
1.3.5.5 Mathematics and Psychology 
The great educationist Herbert'" has said, "It is not only possible but 
necessary that mathematics be applied to psychology." Now experimental 
educational psychology has become highly mathematical due to its concern 
with such factors as intelligence quotient, standard deviation, mean, median, 
mode, correlation coefficients and probable errors. 
1.3.5.6 Mathematics and Logic 
D'Alembert" says, "Geometry is a practical logic, because in it, rules 
of reasoning are applied in the most simple and sensible manner." 
1") 
Pascal says, "Logic has borrowed the rules of geometry. The method 
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of avoiding error is sought by everyone. The logicians profess to lead the 
way, the geometers alone reach it, and aside from their science there is no true 
demonstration." 
The symbols and methods used in the investigations of the foundation of 
mathematics can be transferred to the study of logic. They help in the 
development and formulation of logical laws. In mathematics the symbol < 
has got a meaning, e.g., a<b means 'a' is less than 'b' . In logic, the meaning 
of this symbol has been extended. Let 'a' denote the class denoted by the 
cows and 'b' stand for the class denoted by the animals, then a<b is easily 
interpreted to mean "a is included in b," that is, all cows are animals 
1.3.5.7 Mathematics and Geography 
Mathematics finds many applications in geography. Geography is 
nothing but a scientific and mathematical description of our earth in its 
universe. The dimension and magnitude of earth, its situation and position in 
the universe, the formation of days and nights, lunar and solar eclipses, 
latitude and longitude, height above sea level, rainfall, maximum and 
minimum temperature, barometric pressure, etc., are some of the numerous 
learning areas of geography which need the application of mathematics. 
Every map is drawn to a scale. The surveying instruments in geography have 
to be mathematically accurate. The learner needs the help of mathematics in 
understanding and calculating the local, standard and international time. 
There are changes in the fertility of soil, changes in the distribution of Ibrests, 
changes in the distribution of populafion, changes in ecology, etc., which have 
to be mathematically determined in order to exercise desirable control over 
them. Geography deals with natural resources and mathematics determines 
the balance between their availability and consumption. 
16 
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CHAPTER-II 
CITATION ANALYSIS: ITS DEFINITION, 
HISTORICAL BACKGROUND, 
APPLICATION, TECHNIQUES AND 
IMPORTANCE 
2.1 CITATION 
Harrod' defines citation as "It is a reference to a text or part of a text 
identifying the document in which it may be found". A Hst of publication to 
which on author has made specific reference; usually placed at the end of 
article or chapter, or at end of a book, sometimes in chapter order . The entries 
are usually arranged in number order, corresponding numbers appearing in 
the text is citation. 
Common sense suggests that the most heavily cited material are those 
which have a higher probability of being cited in future, than those which 
have not been cited and consequently journal acquisition policies can be 
based on raw citations counts a rule of thumb measure, although such counts 
require considerable modification of if they are to be anything other than 
rule of thumb citations is used to trace the diffusion of an idea and point out 
that some paper are isolated. The frequency of the cited documents appearing 
in a number of citing article is, in some measure an indication of its influence 
or impact on the subject. The technique of citation is largely statistical and is 
used for arranging those cited material in some kind of rank to study their 
relative importance. 
2.2 FUNCTION OF CITATION 
The primary function of the citation is to provide "a connection 
between two documents one which cites and other which is cited. These are 
umpteen numbers of various for giving citations. Weinstok, Lipley, Frost and 
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Throne have all attempted to explore the possible reasons for giving citations. 
They include the positive and negative reasons are positive, then it is bound to 
have some connection between the citing and cited journal, paper, book and 
document. 
Citations are used not only to pay homage to pioneers and give credit 
for related work also to criticize, correct and dispute previous contributions. 
Whatever may be the reasons of the occurrences, citation seek to identify 
much of the earlier works that are pertinent to the subject of the cited 
document and thus provided further reading lists for the users. 
2.3 CITATION ANALYSIS 
Citation analysis is a statistical method used for arranged the cited 
material is some kind of rank, in order to study their relative importance. The 
type of arrangement may be linear, as in the ranked list of the cited 
periodicals, or may be multi dimensional, as in the case citation network 
based on the data derived from science citation Index. 
The arrangement may also be a simple distribution of cited documents 
on the basis of form, quantity, country, place and period. The purpose of these 
arrangement are to study the referencing pattern and the literature used found 
in a given subject. 
Citation analysis is based on the thesis that there some kind of 
relationship between a citing paper and its ched references. The frequency of 
the cited document appearing in a number of citing articles, over the year, is, 
in some measure, an indication of its influence. Thus, the citation analysis not 
only shows the formal subject relation and distribution or scattering of 
references but also leads to study of the age of literature and its impact. 
2.4 DEFINITION OF CITATION ANALYSIS 
Citation analysis is a tool/technique of bibliometric study of literature 
based upon some degree of relationship between citing and cited article and 
documents. When one author cites another , a relationship is established. 
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Citation analysis uses citation in scholarly work to establish links. Many 
dilTerent links can be ascertained, such a links between scholarly works, 
between journals, between fields, or even between countries. One very 
common use of citation analysis is to determine the impact of a single author 
on a given field by country the number of times the author has been cited by 
others. 
Some scholars are defines citation analysis his in own terms such as: 
1. According to Martin^ 
"Citation analysis of the citation references which form part of 
scholarly apparatus of primary communication". 
2. According to Garfield^. 
''Citation frequency is measure of research activity or of 
communication about research activity". 
3. According to E.G. White'' 
"Citation analysis plays a prominent role for easy identification of 
earlier research". 
4. According to Broadus'**. 
•'True citation analysis is one which deals with works cited as having 
actually been used in preparation of, or having otherwise contributed to the 
source paper". 
5. According to Baughnian'' 
"It is a systematic enquiry into the structural properties of the subject". 
2.5 HISTORICAL BACKGROUND OF CITATION ANALYSIS 
The practice of giving citations or footnotes is not new, and also has 
been well established in scientific writings even when the early periodicals 
started about three centuries ago. Derek de SolJa Price has found out that the 
earliest name of a foot note was "Scholia", which means "relating to 
scholarship", foot-noting was considered to be a scholarly practice. 
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The first practical application of this concept was sheperd's citation, a 
legal reference tool that has been in used since 1873. To try a case under Stare 
Decisis, a lawyer must base argument on previous decisions have not been 
overruled, reversed or limited in some way Sheperd's citation enables the 
lawyer to do this with a minimum of trouble. 
Taking advantages of coding system, Frank Sheperd devised a listing 
which every instance in which reported decision is cited in a subsequent case. 
The listing also shows what statutes and Journal cite the original decision. 
Using sheperd's citation, a lawyer must first locate a previous decision 
relating to his current case. He, this by, consulting a digest, index or 
encyclopedia, which will provide him with the case number of any given 
decision. The lawyer then look up the case number Shepard citations and find 
all subsequent citing cases. From the information, he can determine whether 
the original decision was affirmed or modified in any way. 
2.5.1 Welch Medical Library Indexing Project 
In 1952, Dr. Chauncey Leake was chairman of committee of 
consultants for the study of indexes to medical literature. This committee was 
supervising the John Hopkins Welch Medical Library Indexing project which 
was sponsored by the Armed Forces Medical Library. 
2.5.2 Eugene Garfield 
Eugene Garfield', one of the Welch project investors realizes that 
nearly every sentence in a review article is supported by a citation to a 
previous work. Thus, a review article could really be considered as a series of 
indexing statement. The problem then becomes one of transforming these 
statements into a consistent format that would be useful as an index. 
Garfield identified the reasons for citing a document, these are as 
fellows: 
(i) Paying homage to pioneers 
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(ii) Giving credit for related work 
(iii) Identifying methodology, equipment's, etc 
(iv) Providing back ground reading 
(v) Correcting ones own work 
(vi) Correcting the work of others 
(vii) Criticizing previous work 
(viii) Substantiating claims 
(ix) Alerting to forthcoming work 
(x) Disputing priority claims of others 
(xi) Disclaiming work or ideas of others 
(xii) Identifying original publications or other work describing on 
eponymic concept. 
(xiii) Providing leads to poorly disseminated poorly indexed, or uncited 
work. 
2.5.3 Adair 
In 1953, the Welch project conducted a symposium of which was 
reported in a Colorado newspaper. This article read by William C. Adair, 
whose was a former vice-president of the firm that produced sheperd's 
citation. Adair wrote to the Welch project and suggested that they consider 
the method employed by Shepard's as a possible indexing techniques. 
While his own article was awaiting publication; Garfield who by then 
was an associate editor of American documentation, suggested that the Adair 
write the shorter article which would explain. The Adair article appeared in 
American documentation in June 1955; Garfields articles appeared in science 
in July 1955. 
2.5.4 Laderberg 
In 1958, Prof Joshua Laderberg of Standford University wrote to 
Garfield to inquire in any further work had been done on citation indexing 
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when informed of the financial problems involved in started a project. 
Laderberg suggested that the Garfield should apply for a grant from the 
government. 
2.5.5 CITATION INDEX 
A citation index is an ordered list of cited articles of which is 
accompanied by a list of citing articles. The cited article is identified as a 
reference and the citing article as a source. The association of ideas existing 
between the cited and citing articles in utilized in the preparation of this 
index. It may perhaps be said that cited articles are, ancestors and the citing 
articles are descendants and this descending relation of subject is reflected 
through the index. 
Citation indexing is a relatively new method of organizing the contents 
of a collection of documents is in a way that overcomes may of the short 
coming of the more traditional Indexing method. The primary advantage of 
citation indexing is that identifies relationship between document that are 
often over looked in a subject index. An important secondary advantage is 
that the compilation of citation indexes is especially well studied in the use of 
man-marching indexing method that do not require indexers who are subject 
specialists. This helps to make citation more current than most subject 
indexes. Furthermore citafions, which are bibliographic descriptions of 
document are not valuable to scientific and technological obsolescence as are 
that the terms used in subject indexes. 
Citation indexing is based on the simple concept then an author 
references to previously recorded information identify much of the earlier 
work (hat is pertinent to the subject of this present document, lliese 
references are commonly called citations and a citation index is a structure list 
of all the citations in a given collection of documents. 
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2.5.5.1 Genetic Citation Indexing 
In 1961, the National institute of Health initiated a cooperative 
programme with Garfield's Institute for Scientific Information (ISl) to 
prepare a Citation Index for the field of Genetics. 
Garfield soon recognized, however that defining that genetics 
literature to be covered by a citation index would be quite difficult. Fine 
judgment would be required as to what was or was not genetic literature. As 
Garfield's suggestion, it was decided to undertake a comprehensive 
interdisciplinary approach to preparing a citation index and then extract a 
genetic citation index from that base of Information. 
2.5.5.2 Science Citation Index 
The Institute of Scientific Information Science Citation Index provides 
access to current and retrospective bibliographic information, author abstracts 
and cited references found in 5700 of the world's leading scholarly science 
and technical journals covering more than 150 disciplines. 
2.5.5.3 Social Science Citation Index 
The Institute of Scientific Information Social Science Citation Index 
provide access to current and retrospective bibliographic information, author 
abstracts and cited references found in over 1700 of the world's leading 
scholarly social science journal covering more then 50 disciplines. 
2.5.5.4 Arts and Humanities Citation Index 
The ISI Arts and Humanities Citation Index provide access to current 
and retrospective bibliographic information and cited references found in over 
1,120 of the World's leading Arts and Humanides Journals. 
2.5.5.5 Dcrwent Innovations Index 
The Derwent Innovations Index, available through ISI web of science 
interface, is a web accessible product that merges the Derwent world Patent 
Index with the Derwent patent citation index. Undated weekly it covers over 
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10 iiiillion basic invenlion and 18 million patents in all form over 40 patent 
issuing authorities. As a part of ISI web of knowledge, Derwent innovation 
Index will soon be cross searchable with other scholarly content ISI web of 
science, BIOSIS receiving ISI proceedings and coming soon CAB abstracts 
and INSPEC. 
2.6 CONCEPT AND DEVELOPMENT 
The concept of citation analysis had been existing under different 
names. The word Bibliometrics, the other name of citation analysis was first 
coined by Allen Pritchard** in 1969 to mean "an application of mathematical 
and statistical method to books and other media process of written 
communication and of the nature and course of a discipline". 
Cole and Eales' through their work, 'A history of Comparative 
Anatomy', in 1917 analyzed a comparative anatomy paper through counting a 
number of publications country wise from 1543 to 1860 which was regarded 
as the first counting technique in evaluating the international scientific 
activities. Owing to its quantitative approach to the bibliographic in literature, 
they called this technique as statistical literature analysis. 
Gross and Gross ^ in 1927 used citation count to rank the periodicals in 
chemistry which was regarded as the first user study of any significance 
based on a more systematic citation count that later becomes that basis and 
methodological direction to the Bradford' law of Scattering. S.R. 
Ranganathan" and then (1949) in 1948 coined the term "librametry " for 
quantitative studies and analysis of library activities. 
2.7 APPLICATION OF CITATION ANALYSIS 
There are a number of different approaches to citation analysis. 
Garfield believes that simplification of the research process and increase in 
research results are possible through citation analysis research methods. He 
also states that the history of science can be studied by using the citation 
analysis method. 
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According to Lord'^ citation analysis applies various tecliniques 
dealing with research, such a citation counting for evaluating scientific 
publication, bibliographic coupling and co-citation analysis for studying for 
the development of science in a scientific field. Egghe and Rousseau ' point 
out three main applications: 
(i) Qualitative and quantitative evaluation of scientists, publication and 
scientific institution; 
(ii) Modeling of the historical development of science and technology 
and 
(iii) Information search and retrieval. 
Garfield'"* indicates that citation analysis can be used for identifying 
and mapping research fronts. Citation can be used to define disciplines and 
emerging specialties through journal relationships and to determine the inter-
disciplinary or multi-disciplinary character of research programs and projects. 
2.8 TECHNIQUES OF CITATION ANALYSIS 
For establishing relationships among documents, different kinds of 
bibliographic citation in scientific papers have been used by a variety of 
researchers, e.g. direct citafion, bibliographic coupling which link source 
documents and co-citation coupling which link cited documents. Smith'^ 
believes that the bibliographic coupling and co-citafion coupling are two main 
techniques which have been devised to identify documents likely to be 
closing related. These three techniques are discussed below: 
2.8.1 Direct Citation Counting 
Citation counting is a technique that determines how may citations in 
a given document, author, Journal etc. has received over a period of time, 
originally used by Gross and Gross'^. The rational for this is that citafion are 
objective indications of use and therefore an arficle, another that is frequently 
cited, is more useful or productive, as the case many be, them one that is less 
frequently cited. In order to offset the limitations of citations counting, some 
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modified measure has been suggested. The impact factor and immediacy 
index are two such measure. Garfield,'^ who coined the term impact factor 
defines it as" the ratio of the number of times a journal is cited in a given time 
period to the total number of source items published in journals, during 
specific period of time. The immediately index is a method of showing the 
frequency with which a material received by the article the year to the number 
of articles published. 
2.8.2 CO-CITATION COUPLING 
The concept of Co-cilation was for the first time suggested 
I K 
independently by Small in 1973, who proposed a new method of analyzing 
citations, to generate clusters of related papers. Small describes it as "the 
frequency with which two documents are cited together". He also states that 
cited documents are linked together through the process of co-citation, and 
this process is similar to similarity measures of the co-occurrence of words. 
Bellarado'^ defines co-citation, as "process whereby an author cites to 
earlier documents in a new work". 
OS) 
Cawkell' defines co-cilation as "subject similarity indicator and 
demonstrates co-citation and bibliographic coupling clearly through a citation 
matrix". 
Co-citation coupling is a method used to established a subject 
similarity between, two documents. If paper A and B are both cited by paper 
C, they may be said to be related to one another, even they don't directly cited 
each other. If papers A and B are both cited by many other paper, they have a 
stronger relationship. The more papers are cited by the stronger their 
relationship. 
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Item A (cited) Item B (cited) 
Fig. Co-citation Coupling 
Garfield explains that the strength of co-citation can be calculated 
using the following formula. 
Co-Citation ofA + B 
(Total Citations of A + B) - (Co - citation of A + B) 
2.8.3. BIBLIOGRAPHIC COUPLING 
The term bibliographic coupling was introduced by Kesseler^'. He 
states the bibliographic coupling happens when two papers use a reference as 
a unity of coupling between those two papers. The strength of bibliographic 
coupling depends upon the number of references the two papers have in 
common. 
Item A (citing) Item B(citing) 
®^ Cited papers ^ ® 
Fig: Bibliographic Coupling 
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2.9 NEED OF CITATION ANALYSIS 
A plethora of knowledge is being unfolded everyday. This situation of 
overwhelming mass of available information is been donated by 'Information 
explosion'. It is a common knowledge that during the present generation more 
science related information has been produced than in the past. This because 
of the ever specialization and diversification of knowledge head of 
distinguishing oneself in academic circles and increasing numbers of printed a 
recorded information in various forms. 
Today the amount of information available in books, articles, 
periodicals, abstracting and indexing periodicals, conference proceeding, 
seminar papers, bibliographic databases has grown phenomenally. According 
to a survey shows that science and technology information now increases 
13% per year. Therefore information in this field will double every 12 
months. 
.lournals are said to play a fundamental role in the development of all 
discipliiies and professions. The disseminate development of a profession's 
knowledge base. Two most importance factor for need of citation Analysis i.e. 
l/iformation explosion in varied form and the inflation abroad have posed a 
great problem to the librarian in acquisition. According to UNESCO there 
are over 6,00,000 documents being published every year in more than 80 
written languages, out of these documents 3,00,000 alone are traditional 
books, 1,500,000 are periodicals and rest 1,50,000 other type of documents 
like reports, patents, government Electronic databases and databanks have 
proliferated. 
Cost is another factor for concern. It is said the prize of books has gave 
up by 40%. Since January 1991, where as the cost of periodicals keeps on 
increasing by 15-20% each year. According to a survey of expenditure carried 
by Roorkee University the cost of journals doubles every fourth year. This has 
outstripped the purchasing capacity of libraries all over the world. It is said 
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that even a rich library like the library of Congress of the USA, whose budget 
is in several crores of rupees, will not be able to procure each and every 
document that is published from different parts of the world and in the 
different forms and languages. Therefore, to avoid difficulties creating by the 
inflation on the one hand and the shrinking fund position on the other, a 
purposeful study of evaluating the types of literature and of selecting 
periodicals according to their use value is of immediate interest and need. 
Hence, through the citation analysis an attempt has been made to social 
science. 
2.10 IMPORTANCE OF CITATION ANALYSIS 
Citation analysis is as presently practiced is largely used for putting 
things in order. The things can be journals, paper in Journal, authors of papers 
in journals or organizations to which authors of journals papers are affiliated. 
The type of order can be linear, as in ranking, or iTiulti-dimensional, as in the 
generation of citation networks. Studies of obsolescence rates of Journals or 
documents may be considered to be special cases of ranking over time. 
Whatever the type of analysis performed, the Interpretation of the results 
things on the nature of relationship between the citing and cited documents. 
Citation analysis is very often fruitfully applied to derive the following 
benefits: 
2.10.1 To lead the Reader to Studies in the field. 
This is perhaps, the primary purpose of citations. Readers can verily 
the correctness of the information and thereby convince themselves. 
2.10.2 For the preparation of bibliographies 
The first use of citation indexing was made in shepherd's citation 
published in 1873. This technique of citation indexing has been perfected by 
Engene Garfield and others since the early 1960s. It is a fact that compilation 
of bibliographies in new field is really difficult. In such circumstance, 
analysis of citations of articles may be the only way together information. The 
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very fact that the citations have been verified evaluated and recommended by 
authors who are experts in their own fields make them all the more acceptable 
for inclusion in a bibliography. 
2,10.3 To study the use of literature from different countries 
From the citations, the country of their origin can be identified in all 
types o[^ materials like journals articles, books, reports etc. In many subject 
areas, U.S. Publication are found to used more heavily. In medicine, 
biochemistry, physiology and pharmacology. Sengupta had idenfified the 
leading role played by U.S. Journals. Journals of U.K. occupied the second 
position, but they come nowhere near their American counterparts in the 
frequency of use. Similarly, Martin and Gilchrist^^ had found that in sixties 
one in every eight citations was to British publication. 
Some of the user studies in India have shown that Indian publications 
are also equally cited in certain subjects. 
2.10.4 To find out the relative use of different languages 
Since English has emerged as a world language, especially in science 
and technology, there is a predominance of English language publications in 
are branches. This can easily be understood from citation analysis. In the mid-
sixties, for instance, the share of English language papers in Mathematics and 
chemistry was more than 50%. Russian occupied second position with about 
20% followed by German and French. Citation practices have also shown that 
the relative amount of Hterature in different subjects produced by different 
countries changes with time. It has been observed that German has declined 
very much in the 20"' century, especially in the field of Chemistry where 
publications in this languages reigned supreme. 
2.10.5 To study the use pattern of different types of documents 
Citation given may be of books, journals articles, reports, standards, 
thesis/dissertation etc. The relative use of each of these type can be 
ascertained based on the frequency of citations. For example, various citation 
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studies have shown that journal articles are the most preferred source 
consulted by scientists since they constitute about 70-80% of the total 
citations. Similarly citation practices among social scientists indicate that they 
give equal importance to books and journals. 
2.10.6 To study the Scattering of Subject 
Studies about the dispersion or scattering of subjects in different 
sources as evidenced by citation analysis have brought and interesting result. 
For example: 
(i) Social Science and arts subjects show a wider scatter of publication 
than the science. 
(ii) Research publications in technology show a greater dispersion than 
those in science. 
(iii) A new branch of science, especially an interdisciplinary one, shows 
a greater dispersion than an older branches of science. 
(iv) There can be differences in Scatter between sub-fields within a 
subject as also major subjects. 
(v) The rate of scatter within the same subject alters with time. 
2.10.7 To decide the obsolescence rate of documents in different subjects 
Citation in subsequent literature and usage pattern in libraries are 
considered as two indicators of the obsolescence of literature. Analysis of 
citations by age of the cited document can show the useful life of a 
documents. In order to measure the decay or obsolescence rate of documents, 
the concept of 'half life' has been borrowed from Nuclear physics. Using this 
measure Burton and Keblee had suggested a range of half lives for different 
subjects. The foot growing subjects would have lesser half lives compared to 
established disciplines. The above study had shown the half life of 
Metallurgical Engineering as 3.9 while that of Botany is 10 years. These time 
scales are highly useful in the planning of library holding. 
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2.10.8 To determine the interdependence and lineage of subjects 
The interdependence of basic and applied fields can be understood by 
citation studies. Establishment of this interdependence can be use in the 
acquisition policy of special libraries or information centres. The analysis of 
citations of the Annual Review of Medicine for the year 1965-69 by I.N. 
Sengupla has established the contribution made by journals in the fields of 
biochemistry and physiology to the medical research. Further studies by him 
have brought to light the mutual contribution of biochemistry, physiology and 
microbiology 
2.10.9 To prepare ranked list of periodicals 
Kanked list of periodicals can be prepared by two methods: 
I. by uclual citation counting; and 
II. by counting the number of entries in indexing and abstracting 
periodicals. 
In the first method, information is collected from the references cited 
in source articles. By studying the average number of citations, one can 
develop a list of cited journals in the ranked order. 
In the second method, the number of items contributed by different 
periodicals during a specific period of time is calculated from the secondary 
source and the ranked list is prepared based on the productivity of journals. 
Such ranked lists are very often used as guidelines in the acquisition of 
periodicals as other materials in the library. 
2.10.10 To study the rate of collaborative research 
Collaborative research can be effectively measured from the number of 
authors in papers. Such studies can be conducted to understand global trends, 
national trends in different subjects. Studies in this direction have indicated 
that collaboration varies from discipline to discipline, within the same 
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discipline from time to time, and from country to country. However, the 
extent of collaboration may not be revealed from the citations. 
2.10.11 For the analysis of Scientific Journals 
Citation analysis provides a number of interesting and useful insights 
inio the networking of journals. These insights are developed from five 
different citation measures, which are perfected by Institute for Scientific 
Information (ISI). 
2.10.11.1 Citation rate of a journals 
This is the number of times a journal has been cited. It can consist of 
all the references to the cited journal counting even duplicate references from 
the same source article as a separate citation. It can also be calculated by 
counting only the number of source articles that cited the journal. A third 
method of calculation citation rate that is followed by ISI is by counting the 
number of references to the cited journal, but treating duplicate references 
from the same source article as only a single citation link. 
2.10.11.2 Impact factor 
Impact factor (IF) is the average citation rate of a journal's articles. It 
is basically a ratio between the citation rate of the journal and its citation 
potential. Citation rate is defined as the number of the cited, whereas citation 
potential defined as the number of citable items published. Therefore 
IF= the number of times a journal was cited/the number of citable items the 
journal published. 
2.10.11.3 Self-citing rate 
This is a measurement of the frequency with which journals cite 
themselves. It shows what percentage of a journal's references cite articles it 
published. 
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2.10.11.4 Self-cited rate 
lliis is a measurement of self-citation. It shows what percentage of 
citations received by a journal originated in articles published by the journal. 
These self citation rates serve as indexes to newness, size and isolation of the 
intellectual universe in which a journal operates. 
2.10.11.5 Iniinediacy Index 
This is a method of showing how rapidly the materials published by a 
Journal are picked up and used. It is calculated by counting the numbers of 
ciuuions received by articles in a journal during the year in which they were 
published. 
2.11 LIMITATION OF CITATION ANALYSIS 
Generally, all studies using citation and co-citation analyses suffer 
from two major limitation; the assumptions which underlie citation analysis, 
and the problem will the sources of citation data. Some problem which need 
to be considered are: 
2.11.1 Self-citation 
While papers are wriuen by a single author, the elimination of self-
citation is easy; but a further checking may be needed for multi-authored 
papers. The elimination group self-citation is more difficuh problem. 
2.11.2 Multiple Authorship 
The citation indexes include only the first- named authors of cited 
articles. For finding all citation to publications of a given author, including 
those in which he/she is not the first author, a bibliography of his or her works 
is needed so that all articles can be checked in the citation index. An online 
search can be helpful for publications in one of the source Journals of ISI's 
database. 
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2.11.3 Homographs or Homonyms 
To differentiate among many scientist with the same name and initiate 
publisliing in the same field, extra information such as institutional affiliation 
is needed. Otherwise citation could be incorrectly attributed to an author, 
particularly he/she has a common name. Even this problem is more difficult 
with Chinese or Japanese names than with English names. 
2.11.4 Synonyms 
Until establishing a standard form for the author's name, citation will 
be scattered. A famous example of 'synonym' includes an author's name in 
the field of informetrica is given by the different forms of Derek J de SoUa 
Price's name, a Woman's maiden and married names, different treatment of 
(breign names and misspellings. 
2.11.5 Fluctuations in Time 
Citation data should not be too restricted in time, while there may be 
large variations in citation counts from one year to another. 
2.11.6 Field Variations 
There are different referencing characteristics among different 
segments of the literature. For example, the number of citations per 
publications varies greatly field to field. This may lead to difficuUies in cross-
discipline comparisons. 
2.11.7 The incompleteness of the ISI database 
While the ISI database does not cover all periodicals it may create 
problem for national studies. 
2.11.8 Dominance of English as a Scientific Language 
While either English or French are official languages in Canada, 
French Authors who publish in English are more than often cited than those 
publish in French. 
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2.U.9 Types of Sources 
Line shows that in citation analysis the type of source can influence the 
results. He found differences between the analysis of references drawn from 
journal and monograph in date distributions, forms of material cited, subject 
distributions, the proportion of references made beyond the social science and 
countries of publication cited. 
2.11.10 Errors 
Citation analysis, including those based on citation indexes can be 
more accurate than the raw material used. Although processing of citations for 
inclusion in citation indexes may introduce some errors while eliminating 
other, many errors due to citing author remain. These can include errors in 
cited authors names, journal title, page, volume and year. 
2.11 Conclusion 
Citation analysis is a tool of bibliometric study of literature based upon 
some degree of relationship between citing and cited articles or documents. It 
is an analysis of documents, journal, author, publication, year etc., which is 
used by citing author. It is established relationship between citing and cited 
articles or documents. 
Today, citation analysis is more importance for scientists because a list 
prepared frequency of citation and which give more emphasis on the 
subscription of journals and documents. 
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Methodology 
3.1 THE STUDY 
Citation analysis is one of the most important bibliometric 
techniques involving analysis of the references forming part of primary 
communication citations are the formal explicit linkage between 
publications that have points in common. 
Citoanalytical study of doctoral dissertation or thesis which are 
the products of research activity from an important source of 
information such studies may be useful for acquisition of material, 
provision of better services to patrons and knowing the location of 
materials. What part of literature is cited most, how long the literature 
remains useful to readers and languages of most cited publication 
knowledge of all these provides guidance to collection development 
policies, individual item selection, and retention and binding decisions. 
Such studies have been attempted in different subjects in natural 
sciences but paucity of such works exists in humanities and social 
sciences. However, some significant studies have been conducted in 
some areas of social sciences such as, History, Anthropology, Political 
Science, sociology and Agricultural Economics. 
3.2 PURPOSE 
Citation analysis is one of the popular methods employed in 
recent year for identification of core documents and complex 
relationship citing and cited documents for a particular scientific 
community in a geographical proximity. The purpose of the present 
study is to investigate the use pattern of literature as revealed through 
the analysis of citation figuring in the 'Doctoral dissertations of 
Mathematics accepted by Aligarh Muslim University, Aligarh'. 
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3.3 SCOPE 
The present study is on "Doctoral Dissertations Submitted in the 
Department of Mathematics, Aligarh Muslim University, Aligarh in 
2002-2003: A citation study". The scope of study needs to be defined 
in relation to the terms and concepts be used: 
3.3.1 Doctoral 
(i) One who has received from a University the highest 
degree in a faculty. 
3.3.2 Dissertation 
Dissertation is a formal representation of research work under 
the supervision. A statement of investigation or research presenting the 
authors finding and conclusion reached and submitted by the author in 
support of his candidature for a higher degree, professional 
qualification or other award. 
3.3.3 Submitted 
Submitted means to offer to another for consideration or 
criticism, 
3.3.4 Department 
(i) a special sphere of activity or duty; 
(ii) a section of an administration. University, office; 
(iii) a division of a country 
3.3.5 Mathematics 
Mathematics is a broad ranging field of study in which the 
properties and interactions of idealized objects are examined . whereas 
mathematics began merely as a calculational tool for computation and 
tabulation of quantities, it has blossomed into an extremely rich and 
diverse set of tools, terminologies and approaches which range from 
the purely abstract to utilitarian 
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Bestrand Russell defined mathematics as, "The subject in which 
we never know what we are talking about nor whether what we are 
saying is true". 
3.3.6 Aligarh Muslim University 
The Aligarh Muslim University is a premier central university 
with several faculties and maintained institutions and draws students 
from all corners of the country as well as from foreign countries. 
3.3.7 Aligarh 
Aligarh is one of the important district of Uttar Pradesh. The 
district of Aligarh, embracing an area of 5024 Sq. km. It spreads from 
27° 29' to 28° N latitude and 77° 29' to 73° 38' east longitude. 
3.3.8 Citation 
Citation means a connection between two documents one which 
cites and other which is cited. 
3.3.9 Study 
(i) to examine thoroughly. 
(ii) to select data. 
(iii) any object of attentive consideration. 
3.4 OBJECTIVES 
The objectives of the present study are to identify: 
(i) Subject-wise identification of Ph.D. Theses of Mathematics; 
(ii) Forms of literature cited in the Ph.D. Theses; 
(iii) Rank list of the journals and to find out the core journals; 
(iv) Decade-wise distribution of citations; 
(v) Language-wise distribution of the cited documents; 
(vi) Geographical scattering of the cited documents; 
(vii) Authorship pattern of cited document; 
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(viii) Publication place -wise distribution of citations, 
(ix) Publisher-wise distribution of citations. 
(x) Rank list of authors to find out the most eminent personalities 
in the field of mathematics. 
3.5 HYPOTHESIS 
(i) The researchers in the field of Mathematics are mainly 
consulting journals. 
(ii) The majority of the documents are in English Language. 
(iii) The researchers are mainly consulting USA Journals. 
(iv) Current journals are the most cited. 
(v) The majority of documents or papers have been produced 
by the single authors. 
(vi) In 'Algebra', most of theses have been submitted. 
(vii) Most productive country is USA 
(viii) Most productive publication place of books is New York. 
3.6 RESEARCH METHODOLOGY 
3.6.1 Selection of Source Document 
The first step in this study is to selected the source document 
from which data is to be collected. For this purpose doctoral 
dissertation has been consulted. 
3.6.2 Collection of Data 
From 10 dissertations, 1280 references were noted down on 5" x 
3" reference card from the bibliography of each dissertation. 
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The following information has been noted on the card. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
Author's name 
Title 
Form of Literature 
Language 
Year 
Place of Publication 
Publishers 
Finally all the collected data were recorded, compiled, tabulated 
and analysed according to: 
(i) Ranked Author (Periodical) 
(ii) Ranked Author (Book) 
(iii) Ranked Periodicals 
(iv) Ranked Countries of cited Periodicals 
(v) Ranked Year of cited Periodicals 
(vi) Ranked of Language 
(vii) Ranked Authorship of pattern of Literature. 
(viii) Ranked Form of Literature. 
3.6.3 Analysis and Interpretation of data 
In this step all the cards were arranged and rearranged in order 
to complete the following studies. 
3.6.3.L Form-wise Distribution 
The literature is published in different forms like journals, 
books, reports, theses, conference proceedings, reviews, M.Phil, 
dissertation etc. The information regarded the form was collected from 
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Mathematical thesis during the year 2002-2003 and tabulated to find 
out the most dominant form of literature 
3.6.3.2 Ranking of Periodicals 
This is to identify the core periodicals in Mathematics. For this 
purpose, a ranked list of periodicals was prepared. 
3.6.3.3 Decade-wise Distribution of Citations 
It is useful to know the occurrence of source documents. The 
type of study reveals the number of works in a particular year in which 
the most of the study is conducted. For this purpose a table showing 
year-wise distribution has been prepared. 
3.6.3.4 Country-wise Distribution of Citations 
It is done to identify the place of origin of documents which is 
given in the Ulrich's International Periodicals Directory. The entries 
were grouped on their places of origin. They were then counted and 
ranked in a table. 
3.6.3.5 Language-wise Distribution of Citations 
For the distribution of citations according to language a table has 
been made in which entries were grouped according to their language 
of origin. 
3.6.3.6 Ranking of Autliors 
It is done to know the most productive contributions in the 
subject. For the purpose of ranking of authors, the information about 
all the authors were retrieved, arranged and tabulated in the order of 
decreasing frequency of their contributors. 
3.5.3.7 Publication Place-wise Distribution of Citations 
It helps to know the most productive publication place in the 
subject. The entries were grouped on the basis of their places of origin. 
They were then counted and ranked in a table. 
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3.6.3.8 Publisher-wise Distribution of citations 
It helps to know the most important publishers in the field of 
Mathematics. The entries were grouped on the basis of their publisher. 
They were then counted and ranked in a table. 
3.1. LIMITATION 
The study is only limited to the doctoral dissertation submitted 
in the Department of Mathematics, AMU, in 2002 and 2003. 
3.^ SIGNIFICANCE OF THE STUDY 
(i) This studies can serve as guidelines for the libraries to decide 
which publication should get a higher priority for acquisition. 
(ii) This studies can serve as guidelines to the document list and 
information scientists in deciding which publications need to be 
indexed in current awareness services and covered in SDI 
services. 
(iii) This studies will be of much value for the libraries in deciding 
which are the live periodicals and also which should be weeded 
out from the live collection. 
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CHAPTER-IV 
REVIEW OF RELATED LITERATURE 
Review of the related literature is very essential for a new research 
topic. Study of related literature implies locating, reading and evaluating 
reports of research as well report of causal observation and opinion that arc 
related to the individual's planned research project. The search for literature 
should be conducted in a systematic way to achieve optimum results. Other 
wise the search may lead to wastage of labour and time and poor retrieval of 
relevant information. In brief this chapter presents an overall review of study 
conducted abroad as well as in India in a chronological order. The researcher 
has only reviewed those studies which were similar to the present study or 
indirectly related to the present study. 
A.K. Kundu'(1980) conducted a study under a title "citations of the source 
Journals in the field of library science and their ranking: A study" was carried 
out taking the citation appearing in the 'Annals of Library Science during 
1954-1975. The objectives of the study were (i) Number of papers published 
in periodicals (ii) National and International research trend in the subject (iii) 
Quality and scope of periodicals (iv) Language of the periodicals. The data 
Vk'as collected from the 1545 citations appeared in the 217 journals related to 
foreign journal articles of the Indian periodicals. Annals of Library Science 
was cited most accounting for 48.4% of the Indian Journal citation. Of the 
foreign periodicals 'American Documentation' was cited most accounting for 
12% of the total foreign journal citation. 
Khaiser Jahan Begum and B.A. Sharada^ (1984) conducted a study under 
the title "Journal Most Frequently cited by Indian Linguistic: A citation 
analysis". The article analysis 3166 citations appended to 307 articles 
published in 1971-80. The objective of the study were (i) types of material 
used (ii) most frequently used periodicals (iii) subject wise, language-wise 
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and country-wise dislribulion (iv) chronological scattering of cited periodical, 
I'he basic llnding relating to linguistic research in India are (i) the main 
bibliographic forms of literature cited were non-serial publication (ii) only 
1.15% of the journals yield more than 50% of citations (iii) English citation 
account for 92.5%. 
Nnrendni Kuniar^ (1984) conducted a study under the title "Citation study 
as a tool for evaluation of journal collection use: A case study" deals with the 
analysis of 122 research papers, written by the users of the Delhi University 
Library in the field of biology published during July 1981 to June 1983. Data 
reveals ihat 60% of the biological periodicals in library have been cited which 
are originating from U.S.A. (48.43%), U.K. (15.65%) and India (12.50%) and 
represents the half life of the journal collection as 8 years and 4 months. The 
other aspects studied included distribution of citation, currency of usage 
productivity and specific journal usage. 
Khaiser Jahan Begum and T.S. Shalaja'' (1985) conducted a study on 
"Characteristics of the Literature used by the Nutritionists: A citation stud}". 
The study analyses the citation appended to three source Journals from USA, 
U.K. and India in the field of nutrition. The objectives of the study was to 
identify (i) bibliographic formal (ii) core journals (iii) Geographical scattering 
of periodicals (iv) age wise distribution. The findings reveals that format of 
incciia used and journals preferred by the nutritionists. The three source 
journals have contributed 424 papers, which together have cited 9137 items. 
Kach article has yielded (21.63%) of references. American (22.04%) and 
British (23.04%) journals have almost equal number of average citation per 
papers. 
S.K, Kapoor-'' (1986) Conducted a study on "citation Analysis of Earth 
Science Literature". It presents an analysis of the citation in the Annual 
Review of Earth and planetary science volume 1-9, 1973-81. It features the 
rankings list of 82 journals representing 76% of the total citation out of 833 
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lilies cited. Give country wise and subject wise distribution of the journals in 
the ranked list. This study provides a list of significant journals in the field of 
Geosciences. The results provide a valuable tool for the evaluation of primary 
and secondary publication. 
li.S. Mnheslnvarappa and B. Nagappa*^  (1987) conducted a study on 
"Research collaboration in the field of phytopathology. A bibliomelric study". 
The objective of this study was to investigate the increase in a number of 
authors per paper and degree of collaboration in phytopathology literature 
over a period of 50 years (1931-81). The source material scanned for this 
study was 'Review of Plant Pathology'. The data regarding number of authors 
per paper was noted and it was tabulated decade wise over the period of 
1931-81. Analysis was made to identify the nature and pattern of multiple 
authorship and the degree of collaboration in research. These study reveals 
lliul average number of authors per paper has increased from 1.29 in 1931 to 
2.31 in 1981. The size of the journal literature noticed annually has also 
increased from 1548 in 1931 to 6086 in 1981. 
Arjun Lal^  (1988) conducted a study on "Citation in Agriculture Research". 
The aims of the study were to identity the most important source of citation, 
its geographical and chronological distribution in the field of agronomic 
research in agriculture. A total 1696 citations were collected, compiled and 
analyzed. The most important journals identified through the technique of 
citation analysis is indicated by their frequency of citation were 'hidian 
Journal of Agronomy', 'hidian Journal of Agriculture Science', 'hidian 
far[iiing". 'Fertilizer News', etc. Among the cited journal India occupied first 
rank as a country of publication followed by U.S.A. and U.K, The 
chronological distribution of citations suggests that the researchers in 
agriculture cite from current Journals and seldom refer to back number. 
John Cullars^ (1989) conducted a study under the title "Citation 
characteristics of Monograph in Fine arts". The purpose of this study is to 
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delermine Ihe characteristics of citation found in monographs in the fine arts. 
A random sample 581 citations was selected from 158 monographs published 
1985 and 1986 and Indexed by RILA (Repertiore International de la literature 
de I'art), Citation were classified as to source type (book, journal article, 
manuscript and thesis); primary or secondary sources; language; date of 
publication; and the citing author's reason for making the citation. The 
findings of this study were them compared to those of other citation studies of 
the literature of tine arts and literary criticism. These findings were 
generally sinfilar to those of other studies of citation pattern in the 
humanities, but citation to book were found to be some what less important 
and those manuscripts some what more important than in earlier studies. The 
chronological spread of citations is more evenly distributed in fine arts 
monographs than in order areas of the humanities through the greatest 
number of citations were published in the past 20 years. 
P. Arvind and V. Pull Reddy'^  (1989) conducted a study on •'Physical 
Anthropological Literature: A citation analysis". The objectives of the study 
were (i) 'i'o know the distribution of citations in different bibliographic forms 
(ii) To know the authorship pattern (iii) To identify the core journals and 
subject wise break up of cited journals. The data was collected from 12 
review articles relating to the field of Physical Anthropology during the 
period of 1980-1989. The major findings obtained from this study were as 
follows: (i) Most of the literature published in Physical Anthropology in the 
form of article in periodicals. Anthropology (ii) Journals literature contributed 
the highest number of citation i.e. 54.76% (iii) In authorship pattern 66.56% 
citation were contributed by single author (iv) Journal of Physical 
Anthropology get first rank. 
Saiigaiii, S.L.'" (1989) conducted u study under the title "'Information use 
paUcrn of research in the field of Psychology: A citation study". The main 
objcclivcs ol' the study were (i) use of different sources of information and 
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their dispersion by subject, country and language (ii) Important journals used 
iheir availability at Karnataka University Library, Dharwad and to apply the 
[Bradford's law of scattering to the journal use pattern of research in 
Psychology. Twelve Doctoral thesis accepted during 1964-1982 by the 
Karnataka University in the field of Psychology, were taken for the study. 
1984 references were collected from the source data. The findings reveals 
that the books were the major of information i.e. 82.81%. 
S.C. Sinha and M. Furqanullah" (1990) conducted a study on •'Eleven year 
of CBRl Research output, 1980-90: A bibliometric study". The study was 
undertaken for systematic bibliographic analysis of the papers published by 
the scientists of CBRI in research journal of Indian and foreign origin and 
papers presented in the national and International conference during 1980-90. 
The study indicates the downward trend of the institute research out. It is 
observed that journals in various fields of science such as physics, Chemistry, 
Biology, Microbiology, Drugs etc were covered by the science citation index. 
Silas Marques De Oliveria'^ (1991) conducted a study on "Citation pattern 
in Veterinary Medicine Dissertation". The data was collected from fourteen 
master theses of the school of veterinary medicine Universeded Federal de 
vicosa, Brazil was taken for study, 495 citations were appended to these 
source. The citation was grouped into paper in periodicals and other channels 
such as conference proceeding. 
The objective of the study was to determine bibliographic forms, most 
frequently serials, cited serials according to their country and language. The 
study reveals that users heavily depend upon the periodicals (70%) and Book 
(19%). Nearly (36%) of the journals published from U.S.A. 
Madan S Rana and Sunita Aggarwal'^(1992) conducted a study under the 
title -'Authorship Trends in Indian Wildlife fisheries Literature: A 
bibliometric study". The main objective of the study was to identify the 
authorship pattern in Indian Wildlife and Fisheries Literature. The data was 
52 
(Review of (Re iated Literature 
collected from Wildlife Review and Fish Review" from 1980-89, The 
findings reveals that single authored papers has decreased from 64% in 1980 
to 52 in 1989. During the same period there was an increase in the average 
number of authors per papers from 1.57% in 1980 to 1.70% in 1989. 
Arjun Lai'"* (1993) conducted a study under the title "Most important 
.lournajs from the point of view of Indian Soil Scientists: A Bibliographic 
Sludy". The main objectives of the study were to find out major form of 
literature, to make a comparison of first ranked journals, it identify the most 
productive country. Four volumes of journal was taken for study. There were 
6273 references. The finding reveals that the journal literature contributed the 
highest number of citation 4354 (69.41%). 'J. Indian Soc. Soil Sci.' occupied 
the first rank (18.31%) and the most productive country was India. 
Maya Vernia'""' (1994) conducted a study under the title "Citation analysis of 
some selected Indian Journals in Economics". The study analyses 2599 
Journals cilafion from 1986-1990 of there Indian Journals of Economics. 
hidiiin Econometrians give equal importance to journal and non-journal 
materials for their research work and depend upon non-current research 
materials. The median age of citation range is from 12-15 years. Ranking list 
indicates that Indian Scholars in economics use more foreign literature and 
most of the journals subscribed by university library does not find place in 
ranked list. 
David Potter and Sylvia Potter'*^  (1995) conducted a study under the title 
"British professional child care: A preliminary citation analysis". The present 
un inhiul attempt to study what constitutes the knowledge base for the child 
care profession in the U.K. The citations of five Brifish Child Care Journals 
were analyzed. The study confirmed a 1:1 relationship between books and 
journals are showed the diffuseness of the sources upon which childcare 
professional draw. Although books were the most cited category individual 
books were rarely cited multiply. A care of journals was identified but child 
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care jounial is only (illh in IVeqiicncy of citation after books, other journal, 
grey literature and other child oriented journals. As a result this analysis 
suggests that the child care profession in the U.K. is outward-looking, 
although almost wholly dependent on the English Language. 
Aniit Kumar Bandyopadhyay'' (1996) conducted a study under the title 
•"citation Analysis of Doctoral Dissertation in Mathematics Using dBase II1+". 
'fhe bibliometric study of the citations in 27 doctoral Dissertation in 
mathematics submitted at the Burdwan University from 1981-1990. The work 
of citation analysis determines the bibliographic forms, ranking of journals, 
normalized ranking based on corrected citation numbers. The results of 
citation study based on these references. Average references per page of 
thesis was found to be lowest in pure Mathematics (0.34%), more in applied 
mathematics (0.55%) and highest in statistics (0.61%). 
Mahendra V. Mete and P.P. Deshniukh'*' (1996) conducted a study under 
the title "'Citation analysis of Annals of Library Science and 
Documentation". The data was collected from the citation appearing in 202 
articles published in Annals of Library Science and Documentation volume 
31 to 40. The objectives of these study was that to find out the forms of 
documents, year-wise distribution, country-wise distribution and find out the 
core journal. The technique ol' citation analysis involves the process of 
collection, counting and analysis and interpretation of citations. The study 
reveals that journals were most cited form of communication amongst the 
library and Information Science and Source Journal was the most cited 
publication. 
Meera Deshpande and Rajyalakshnii''^ (1997) conducted a study on 
"Citation study of Dissertation in Library and Information science". A study 
o[' 65 dissertations in library and Information Science submitted to Nagpur 
Uiiiversiiy during the period 1990-94. The study reveals the majority of the 
vorks was in the field of literature. Survey the trends in various aspects of 
54 
\V( 
(R^iew of <Ri[ated Literature 
library and information science. The objectives of these study was that to find 
the types of cited sources materials, authorship pattern and chronological 
distribution of cited references. The study of these dissertations was also 
reveals that the data collection was dependent on the availability of the 
information froi7i local libraries and information centers. 
S. Ally Sornam and Vijay Gopi^ " (1998) conducted a study under the title 
"AIDS Literature: A citation Study". The major objectives of this study was 
(i) To study the authorship pattern (ii) To identify growth of journal citation 
(iii) To study the information on Aids-diagnosis (iv) To study the place of 
publication (v) To identify the key authors clusters. The study covers the 
AIDS journals literature output in English language for a period of five year, 
i.e. 1990-1994 through MEDLARS to identify only journals citation in the 
area of Aids diagnosis. The study reveals that (i) Majority of the contributions 
were made by joint authors (ii) maximum number of 22 articles were . 
contributed by two author (20%) (iii) Growth in literature journal cited in 
1990 is 1550 but in the year 1994, 2050 journals were cited, (iv) First Aids 
case was reported in June 1981 in USA. Literature out put on Aids-diagnosis 
from third world countries is very poor. 
P.K. Barooach, D. Begum and N.N. Sharnia^' (1999) conducted a study on 
••Bibliomelric study of Doctoral Dissertation in Organic Chemistry submitted 
by S&T workers of RRL, JORHAT to evaluate the utility factor of the 
Library". The data was collected from the Bibliometric analysis on 4253 
ciialions from 19 theses. The objectives of the study were to identified the 
forms of documents mostly used, to find out a ranked list of highly cited title 
of journals , to derive the authorship pattern. It is observed that major 
citations were from journal literature. Among the citation from Journal 
literature majority are from foreign Journals. Journals from U.S.A., U.K. 
occupies premier position. ^,.^«-^-~j»^*^^ 
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Anup Kumar Das and B.K. Sen" (2000) conducted a study under the title 
"Indian Journal of Medical Research -analysis of citation pattern". The study 
analyses 781 citation appended to 43 research articles pertaining to January 
June 2000 issues of vol. 109 of Indian Journal of Medical Research. The 
authorship pattern of citation shows that more than 15% contributions are 
single authored and about 85% are the result of team work. The team size of 
ihis field is bigger than those in the Fields of chemistry and physics. Single 
auihorcd article amount to 15.52% of the total citations are about 28% 
resulted through the collaboration of five or more authors of the citations 
88.73% pertain to journal article of the citing articles 38 contributed by Indian 
authors, 3 by foreign authors and 2 jointly by Indian and foreign authors of 
the total citation 9.40% were author self-citation and 7.3% arc Journal .self-
citation. 
J.P. Singh, Ajcet K. Jha and Mohinder Singh" (2001) conducted a study 
t)ii "Various aspects of literature quantitative published in the field oi' 
Aerospace Science and Technology". A total 6752 numbers of citations 
published in all 12 issues of AlAA journal of the year 2000 were analysed. 
Text format wise of distribution of citations indicates that researchers are 
mainly depend upon journal articles, book/monographs and technical reports 
of their scholarly communications. Ranked list of 415 title of journals shows 
that the journals published by the American Institute of Aeronautics and 
Astronautics are the backbone of any aerospace library /Information Centre. 
These occupy very prominent places in the ranked list of citations. The 
growth rate of the aerospace literature is calculated by arranging data in 
chronological order. Half life of literature published in this field is years i.e. 
literature is doubling after years. Over 80% of citations cited by author are 
published after 1980. 
Bidyarthi Dutta and Others'"' (2002) conducted a study under the title "A 
comparative of citation pattern among eight scholarly journals published by 
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Naiional institute of Science Communication and Information Resources 
(NISCAIR)". The objective of llie study was (i) to find out authorsiiip pattern 
of cited reference tliat appeared in different journals; (ii) to find out types and 
distribution of publication figuring in cited reference in different journals (iii) 
to draw a comparative scenario between India and foreign citation lor 
dift^rent Journals; (iv) to draw a comparative scenario between authors self-
citation and journal self-citation for different journals; (v) to draw a 
comparative scenario between journal self-citation and total number of 
citation for different journals. The study covers 2800 citation appended in 152 
articles published in 2001 in eight scholarly journal of National Insfitute of 
Science Communication and Information Resources (NISCAIR). There are 
7426 author figuring in the citation. On average there are 18 citation per 
article and 3 author per citation. The higher percentage of multi authored 
citation clearly indicates the dominance of team research in the concerned 
fields. On average journal article accounts for about 79% of the citation. 
Monograph ranked second with a tally of about 12%. 'Indian journal of 
Marines Science' received high percentage of self-citation compared to other. 
Whereas 'Indian Journal of chemistry' (section B) receives high percentage of 
author self-citation compared to others. Indian citation received by all 
journals figure only 10% on average. 
Joseph R. Kraiis^ """ (2002) conducted a study under the fitle "Citation 
patterns of advanced undergraduate students in biology, 2000-2002". Thirty-
three undergraduate student papers in biology were presented at an annual 
symposium of undergraduate research at the University of Denvar from 2000 
to 2002 were evaluated. There were a total of 770 citations with an average of 
23.3 citations per paper. It was determined that 76.2% the citations came from 
journal articles, 16.4% from books or book chapters, 6.4% were to other 
miscellaneous sources, and only 1.0% were to websites. Other findings 
include the top cited journals, the oldest cited journal articles, the average age 
^7 
(Ktview of plated Literature 
and range of books and journals, the type of miscellaneous sources cited, and 
the stability of the cited web sites. 
Scott Deleve^^ (2003) conducted a study on "A comparative citation analysis 
Mid-South law reviews". Several studies have compared the frequency of 
ciiaiion lo Law reviews, comparing citation rates for all or most law reviews 
being published at time of the study. This article compares the citation rates 
of general law reviews published by seven public law schools in close 
geographic proximity. The result shows that citation rates are influenced by 
several factors, including whether articles published by the journal have a 
state or national focus, the subject matter of the articles and whether articles 
are published as part of symposia. 
Ruth Cordes^' (2003) conducted a study the title "Is grey literature ever 
used? Using citation analysis to measure of GESAMI\ an International 
marine scientific advisory body". Citation analysis was used to measure the 
impact of GESAMP, the joint group of Experts on the Scientific Aspects of 
Mai'ine Environmental protection, which since 1969 has published reports for 
the UNs and seven of its agencies. Web of science was used to search for 
citations to 114 publications, of which 15 are journal articles or books. 
Citations to grey literature can be difficult to locate and interpret, but two 
thirds of the 1436 citations, in 1178 citing papers, are to grey literature items. 
Core journals for GESAMP citation include seven environmental science 
journals and a social science journal. This paper confirm that citation 
searching can successfully measure the impact of organizations producing 
grey literature. Such publications can be very influential, diffusing widely 
from their source. 
Rose B. Okiy-** (2003) conducted a study under the title "A citation analysis 
of education dissertation at the Delta State University, Abraka, Nigeria". A 
total of 4012 citations in 70 post-graduate dissertations in education submitted 
to the Delta State University Library between 1992 and 2002 were studied. 
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Mosl postgraduate students in education used more textbooks (60.3%), than 
other forms of library material. Four of the top ranked journals, including the 
most popularly used the West African Journal of Education (WAJE) are 
available in the library. A total of 12 (66.7%) of the 18 most popularly used 
journals are US publications, thus creating the need for Delta State University 
Library to improve its local journal collection of the 18 most cited journal. 6 
(33.3%) ranked among the list of significant journals in the field of Education. 
Piuil Kelsey and Tom Dianiong '^^  (2004) conducted a study under the title 
"Eslablishing a core list of journals for forestry. A citation analysis". Citations 
of ariicles published from 1990-2002 of faculty teaching at selected Southern 
Universities were counted and analyzed to form a core list of the most highly 
cited periodicals for the field of forestry. The core list was compared to the 
list of primary forestry periodicals compiled by the Cornell core Agricultural 
literature project. Core lists were also developed for professor, associate and 
assistant professors, and citation differences among the three groups were 
analyzed. The study also categorized the periodicals cited by Agricola 
subject codes and provides the total percentage of publications appearing in 
periodicals assigned forestry codes and the percentage published in non-
forestry periodicals. The study reveals that interdisciplinary periodicals play 
n significant role in the research conducted by forest science faculty. The 
analysis also provide a list of the cited periodicals containing the most 
publication from faculty chosen for the study. Presents the results of the 
study and the methodology used in the analysis. 
Leo Egghe-'" (2004) conducted a study under the title "Solution of a problem 
of Buckland on the influence of obsolescence on scattering". In old paper 
[M.K. Buckland. Are obsolescence and scattering related? Journal of 
Documentation. 28(3) (1972) 242-246]. Buckland poses the question if 
certain types of journal scattering (in terms of cited journals). This problem 
reformulated in terms of one-an two -dimensional obsolescence and linked 
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wiih onc-and Iwo-dimensional exponential growth (i.e. of the journals and of 
the articles in journals) implies Lotka's law, a law belonging to two-
dimensional informatrics and describing scattering of literature in a concise 
way. In this way we obtain that exponential aging of journal citations and of 
ariicle citations imply Lotka's law and a relation is given between the 
exponent a in Lotka's law and the aging rates of the two obsolescence 
processes studied. 
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DATA ANALYSIS, INTERPRETATION 
AND PRESENTATION 
THE Ph.D. theses in Mathematics accepted by AMU, Aligarh during 
2002-2003 has been taken as the source data for the present study. Citation 
analysis is the methodology chosen for the study, which is based on the 1280 
bibliographic reference appended to the 10 Ph. D. theses. These citation 
stands as the baseline for the data analysis, interpretation and presentation. 
5.1 Distribution of Doctoral Dissertations Submitted in the 
Department of Mathematics, AMU. 
Table 5.1 shows that in 'Algebra' most of the dissertations were 
submitted in the Department of Mathematics during the year 2002 and 2003. 
5 out of 10, i.e., (50%) dissertations were submitted in 'Algebra', followed by 
'Analysis', i.e., 4 (40%), followed by Geometry, i.e., 1 (10%). 
TABLE 5.1 DISTRIBUTION OF SUBJECT 
S.No. 
1 
2 
3 
Rank 
1 
2 
3 
Subject 
Area 
Algebra 
Analysis 
Geometry 
Total 
Year 
2002 
3 
1 
0 
4 
2003 
2 
3 
1 
6 
Total 
5 
4 
1 
10 
Percentage 
50 
40 
10 
100 
Cumu. 
%age 
50 
90 
100 
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5.2 FORM-WISE DISTRIBUTION OF LITERATURE 
Information is available in a variety of forms, i.e., Journals, Books, 
Conference Proceeding, Theses etc. The main objective of this study is to find 
out most used form of source material. It will help the researchers to known 
the most dominant forms of document in which information is being produced 
on the subject. 
From Table 5.2 it is evident that the journals have the highest number 
of citations, accounting for 80.07 percent. It means that the researchers in the 
field of Mathematics are consulting this literature for the information used by 
them. Books are the second highest group 15.78 percent, followed by Ph.D. 
Thesis (1.17%), followed by Conference Proceedings (0.93%), followed by 
Reviews (0.85%), followed by Reports (0.70%), and followed by M.Phil. 
Dissertations (0.46%) of the total respectively. 
TABLE 5.2 FORM-WISE DISTRIBUTION 
S.No. 
1 
2 
3 
4 
5 
6 
7 
Rank 
1 
2 
3 
4 
5 
6 
7 
Name of Form 
Journals 
Books 
Ph.D. Thesis 
Conference Proceedings 
Reviews 
Reports 
M.Phil. Dissertations 
Total 
Frequ 
ency 
1025 
202 
15 
12 
11 
9 
6 
1280 
%age of 
Frequency 
80.07 
15.78 
1.17 
0.93 
0.85 
0.70 
0.47 
99.97 
Cumniu. 
%age 
80.07 
95.85 
97.02 
97.95 
98.80 
99.50 
99.97 
66 
90 
Fig. 5.2 Form-wise Distribution of 
Literature 
3 
5 
80 
70 
60 
50 
40 
30 
20 
10 
-, fara-
'1.17>0.03 
1 
Form of Distribution 
! ED Journals • Books 
j n Conference Proceedings • Reviews 
! • M.Phil. Dissertations 
n Ph.D Thesis 
D Reports 
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5.3 RANKING OF PERIODICALS BY FREQUENCY OF 
CITATION 
As the periodicals are important source of current information, they 
play a vital role in Scientific Communication. The periodicals that contribute 
most of the literature in a given field are Core Journals. Identification of Core 
Journals in the Subject under, study will be useful from the point of view of 
researchers. The main aim of the present study is to identify the most 
important journals containing the most of the literature of research value in 
the field of mathematics. 
In the collected data, 1025 out of 1280 reference appended to the 
Journals was ranked up to 24"' position. However, Table 5.3 lists only 78 
periodicals, in which the frequency of occurrence of items is up to 3. The 
periodical with less than 3 items have not been considered. Table 5.3 shows 
that first rank was occupied by the journal titles 'Journal of Mathematical 
Analysis and Application', which accounts for 6.34% of total references. Next 
four positions are occupied by Journals like 'Proc. Amer. Math, Soc' 
(5.65%) 'Math. J. Okayama Univ.' (4.29%) 'Bull. Australian Math. Soc' 
(3.60%) 'Canadian Math. Bulletin' (3.3.1%) 'Math. Japonica' (3.02%) and so 
on. 
TABLE 5.3 RANKING OF PERIODICALS 
s. 
No. 
1. 
2. 
3. 
4. 
5. 
Rank 
1 
2 
3 
4 
5 
Name of Journal 
J.Math. Anal. &Appl. 
Proc. Amer. Math. Soc. 
Math. J. Okayama Univ. 
Bull. Australian Math. 
Soc, 
Canadian Math. Bulletin 
Country 
USA 
USA 
Japan 
Australia 
Canada 
Freq. 
65 
58 
44 
37 
34 
%age 
of 
Freq. 
6.34 
5.66 
4.29 
3.61 
3.32 
Cum. 
% 
age 
6.34 
12.00 
16.29 
19.90 
23.22 
67 
(Data JinaCysis, Interpretation ancC(presentation 
6. 
7. 
8. 
9. 
10. 
11. 
12 
13 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
6 Math. Japonica 
7 
8 
9 
10 
11 
11 
11 
12 
13 
14 
14 
14 
14 
15 
16 
17 
17 
17 
17 
Indian J. Pure and Appl. 
Math. 
Amer. Math. Monthly 
Transaction Amer. Math. 
Soc. 
J. Algebra 
Inl.J.Math ifeMalh. Sc. 
J. Optim. Theory Appl. 
Pacific J. Mathematics 
Appl. Math. Lett. 
Radovi. Math. 
Bull. Insti. Math, Acad. 
Sinica 
Canadian J. Math. 
Chinese J. Math. 
Resultate Math. 
Mathematische Annalen 
SIAM J. Math. Appl. 
American Math. Soc. 
Colloq. Publication 
C.R. Acad. Sci. Paris 
Comm. Algebra 
Duke Math. J. 
Japan 
India 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
Bosnia 
Herzegovina 
Taiwan 
Canada 
China 
UK 
Germany 
USA 
USA 
France 
USA 
UK 
31 
25 
22 
20 
19 
17 
17 
17 
16 
15 
13 
13 
13 
13 
12 
11 
10 
10 
10 
10 
3.02 
2.44 
2.15 
1.95 
1.85 
1.66 
1.66 
1.66 
1.56 
1.46 
1.27 
1.27 
1.27 
1.27 
1.17 
1.08 
0.98 
0.98 
0.98 
0.98 
26.24 
28.68 
30.83 
32.78 
34.63 
36.29 
37.95 
39.61 
41.17 
42.63 
43.90 
45.17 
46.44 
47.71 
48.88 
49.96 
50.94 
1 51.92 
52.90 
53.88 
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26. 
27 
28. 
29 
30. 
31. 
32. 
33 
34 
35. 
36 
37. 
38 
39 
40 
41 
42 
43. 
44. 
45 
18 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
J. London math. Soc. 
American Journal Math. 
Bulletin U.M.I. 
J. Approx. Theory 
Pub. Math. (Debrecen) 
Arch. Math. 
Comput. Math and 
Modeling 
Glasnik Matematicki 
Jananabha Sect. A 
Math. Method Oper. Res. 
Proc. Cambridge Philos. 
Soc. 
Proc. London math. Soc. 
Tamkang J. Math. 
Tr. J. Math. 
Appl. Comput. Harmonic 
Anal. 
Comm. Pure Appl. Math. 
J. Analysis 
J. Physics 
Math. Zeit. 
Rend. Circ. Math. Palermo 
UK 
USA 
Italy 
USA 
Spain 
Czech 
Republic 
USA 
Russia 
India 
Germany 
UK 
UK 
Taiwan 
USA 
UK 
USA 
Germany 
UK 
USA 
Netherlands 
9 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
0.88 
0.78 
0.78 
0.78 
0.78 
0.68 
0.68 
0.68 
0.68 
0.68 
0.68 
0.68 
0.68 
0.68 
0.59 
0.59 
0.59 
0.59 
0.59 
0.59 
54.76 j 
55.54 
56.32 
57.10 
57.88 
58.56 
59.24 
59.92 
60.60 
1 
61.28 
61.96 
62.64 
63.32 
64.00 
64.59 
65.18 
65.77 
66.36 
66.95. 
67.54 
69 
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46 
47 
48. 
49 
50 
51. 
52 
53 
54. 
55 
56. 
57. 
58. 
59 
60 
61. 
62 
63 
64 
65 
22 
22 
22 
22 
22 
22 
22 
23 
23 
23 
23 
24 
23 
23 
24 
23 
24 
24 
24 
24 
Acta Math. 
Acta Math. Acad. Sci. 
Indag Math. 
Math. Seminar Notes 
Non Linear Anal. 
Proc. Nat. Acad. Sci. 
Soochew J. Math. 
Bull. Calcutta Math. Soc. 
Bull. Korean Math. 
Comment. Math. Univ. 
Carolinae 
Doga Tr. J. Math. 
Fuzzy sets and Systems 
Ganita 
J. Australia Math. Soc. 
Math. & Comput. 
Modeling 
Rend. Institute Math. 
Univ. Trieste 
Acta Math. Sinica New 
Series 
Acta Mathematics 
Scientiee 
Colloq. Math. 
Comp. & Math, with Appl. 
Netherlands 
Hungary 
Netherlands 
Japan 
UK 
India 
Taiwan 
India 
South Korea 
Czech 
Republic 
Taiwan 
Netherlands 
India 
Australia 
UK 
Italy 
Singapore 
Netherlands 
Poland 
UK 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.29 
0.29 
0.29 
0.29 
68.03 
68.52 
69.01 
69.50 
66.99 
70.48 
70.97 
71.36 
71.75 
72.14 
72.53 
72.92 
73.31 
73.70 
74.09 
74.48 
74.77 
75.06 
75.35 
75.64 
70 
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66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
181 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
Far East J. Math. Sci. 
Fundamental Math. 
Giosgow Math. J. 
IEEE Transaction Inform. 
Theory 
IEEE Transaction Signal 
Processing 
J. Mat. Vesnic 
J. Math & Phys. Sci. 
J. Sichuan Normal 
University 
Journal Reine Angew 
Math. 
Math. Nachr. 
Monographs in 
Contemporary Math. 
Proc. Edinburg Math. Soc. 
Riv. Math. Parma 
Title with 1&2 citations 
Total 
India 
Poland 
Russia 
USA 
USA 
Yugoslavia 
USA 
Japan 
Russia 
Germany 
USA 
UK 
Italy 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
211 
1025 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
20.59 
100 
75.93 
76.22 
76.51 1 
76.80 
77.09 
77.38 
77.67 
77.96 
78.25 
78.54 
78.83 
79.12 
79.41 
100 
71 
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5.4 DECADE-WISE DISTRIBUTION OF PERIODICALS 
It can be observed from Table 5.4 that nearly 62% of the citations were 
of the period ranging from 1984 to 2003. Document pertaining to earlier as 
period were cited less and latter period least. 
The Table 5.4 showed the maximum number of papers was published 
in the year 1994-2004, i.e., 338 (32.97%) papers and minimum appeared in 
the year 1894-1903, i.e., 4 (0.31%) 
TABLE 5.4. DECADE-WISE DISTRIBUTION OF PERIODICALS 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1! 
Period of 
Origin 
1894-1903 
1904-1913 
1914-1923 
1924-1933 
1934-1943 
1944-1953 
1954-1963 
1964-1973 
1974-1983 
1984-1993 
1994-2003 
Total 
Frequency of 
Occurrence 
4 
4 
5 
8 
23 
19 
46 
110 
162 
306 
338 
1025 
Percentage of 
Frequency 
0.39 
0.39 
0.48 
0.78 
2.24 
1.85 
4.48 
10.73 
15.80 
29.85 
32.97 
99.96 
Cumulative 
percentage 
0.39 
0.78 
1.26 
2.04 
4.28 
6.13 
10.61 
21.34 
37.14 
66.99 
99.96 
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5.5 COUNTRY-WISE DISTRIBUTION OF PERIODICALS 
The countries of origin of all publication could not be ascertained from 
the citation themselves. These were obtained from Ulrich's International 
Periodicals Directory. 
Table 5,5 contains a list of 21 countries producing research material in 
mathematics. These countries have been ranked on the basis on frequency of 
occurrence of items. It is observed that 39.80% of the total articles were 
published from USA only. This is followed by Japan, UK, India, Canada and 
Australia, which produce 9.26%, 8.29%, 5.95%, 5.75% and 5.17 research 
items respectively. 
The Analysis shows that most of the Aligarh Muslim University 
researches in Mathematics uses the USA Journals. 
TABLE 5.5 COUNTRY-WISE DISTRIBUTION OF PERIODICALS 
S.No. 
1 
1 2 
3 
4 
5 
6 
7 
8 
9 
10 
U 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
Name of Country 
USA 
Japan 
UK 
India 
Canada 
Australia 
Taiwan 
Germany 
Netherlands 
Bosnia Herzegovina 
China 
%age of 
Frequency 
408 
95 
85 
61 
59 
53 
38 
36 
30 
22 
20 
%age 
39.80 
9.26 
8.29 
5.95 
5.75 
5.17 
3.70 
3.51 
2.92 
2.14 
1.95 
Cumulative 
%ofFreq. 
39.80 
i 
49.06 
57.35 
63.30 
69.05 
74.22 
77.92 
81.43 
84.35 
86.49 
88.44 
73 
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12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
12 
13 
14 
14 
14 
15 
16 
17 
17 
18 
Italy 
Czech Republic 
France 
Hungary 
Russia 
Poland 
South Korea 
Spain 
Yugoslavia 
Singapore 
Total 
19 
15 
14 
14 
14 
10 
9 
8 
8 
7 
1025 
1.85 
1.46 
1.36 
1.36 
1.36 
0.97 
0.87 
0.78 
0.78 
0.68 
99.51 
90.29 
91.75 i 
93.11 
94.47 
95.43 
96.40 
97.27 
98.05 
98.83 
99.51 
74 
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5.6 RANKING OF AUTHORS OF PERIODICALS 
These are a number of authors in every subject. However, some of the 
authors are known personalities in a given field. Therefore, it is important to 
know eminent mathematicians in the field of Mathematics. This information 
is useful for the librarian as well as users. The name of authors and number of 
contribution are given in Table 5.6. From this analysis, 26 authors have 
contributed five or more papers to mathematics. These 26 authors 
representing 4.5% of all the sources authors contributed 25.27% of the papers, 
which appeared in the theses.. 
Table 5.6. RANKING OF AUTHORS OF PERIODICALS 
S.No. 
I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
Ranks 
1 
2 
3 
4 
5 
6 
6 
6 
7 
7 
8 
9 
9 
9 
9 
Name of Author 
Noor, M.A. 
Herstein, I.N. 
Bresar, M. 
Bell, H.E. 
Srivastava, H.M. 
Awtar, R. 
Huang, N.J. 
Rhoades, B.E. 
Ding, X.P. 
Vukman, J. 
Chang, J.C. 
Ashraf, M 
Exton, H. 
Fisher, B. 
Komatsu, H. and Tominaga, H. 
Frequency 
34 1 
30 . 
23 
22 
- I 
15 ! 
10 1 
10 
10 
9 
9 
8 
7 
7 
7 
7 
75 
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16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
1 40 
9 
10 
10 
10 
10 
11 
U 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
Mayne, J.H. 
Isac, G. 
Karlsson, P.W. 
Kazlan, T.P 
Khan, M.S. 
Ashraf, M. and Nadeem, R. 
Chang, S.S. and Huang, N.J. 
Jungck, G. 
Kaya, A. 
Khan, M.S. and Imdad, M. 
Verma, R.U. 
Bell, H.E. and Daif, M.N. 
Bell, H.E. and Martindale III, W.S. 
Bresar, M. and Vukman, J. 
Chang, S.S. 
Deng,Q. 
Gustafson,R.A. 
Kannan,R. 
Kolk,E. 
KoiTiatsu,H.,Nishinaka, T.and Tominaga,H 
Lee,P.H and Lee, T.K. 
Lee,T.K 
Ligh,S 
Ligh,S and Luh,J 
Quadri, M.A and Ashraf,M 
7 1 
— . 1 
6 
0 i 
0 ; 
6 ! 
5 
5 
5 
i 
5 
5 1 
1 5 1 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
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41 
42 
43 
44 
45 
46 
47 
48 
12 Quadri, M.A. and Ashraf, M. and Mi Asma 
12 
12 
12 
Quadri, M.A. and Khan, M.S. 
Saran, S. 
12 
12 
Siddiqi, A.H. and Ansari, Q.H. 
Srivastava, H.M, and Singhal, J.P. 
long, J. 
12 
12 
Wiinshe, A. 
Yao, J.C. 
4 
4 
49 13 Abu-khuzam, H. 
50 Ansari, Q.H. and Yao, J.C. 
51 Ashraf, M. and Quadri, M.A. 
52 13 Bailey, W.N. 
53 13 Carini, L. 
54 Chldume, C.E, Kazmi, K.R. and Zegeye, H. 
D:5 Ciric, Lj. B. 
56 13 Daif, M.N. and Bell, H.E. 
57 
58 
59 
60 
62 
63 
64 
65 
13 
13 
13 
Dottoli, G. 
Dottoli, G., Ricci, P.E. and Cesarano, C. 
Dolloli, G. & Torre, A 
Fridy, J.A. and Orhan, C. 
Hongan, M. 
Horn, T. 
Humbert, P. 
-y/>i-3V^7 >, 
Jacobson, N. 
Kazmi, K.R. 
^  \ce. H . 
- ^ 
*».^^;"Vii| 
77 
(Data JAnaCysis, Interpretation and (Presentation 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
11 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
Lanski, C. 
Martindale 111, W.S. 
Psomopoulous, E. 
Siddiqi, A.H. and Ansari, Q.H. 
Siddiql, A.H., Khaliq, A. and Ansari, Q.H. 
Srivastava, H.M. and Daoust, M.C. 
Srivastava, H.M. and Panda, R. 
Tominaga, H. 
Tominaga, H. and Yaqub, Adil 
Weisner, L. 
Yao, J.C. and Argae, A. 
Yenigal, M. and Argae, A. 
Abujabal, H.A.S. 
Abujabal, H.A.S. and Khan, M.S. 
Abu-Khuzam, H. and AH Asma 
Adly, S. 
Ashraf, M., Quadri, M.A. and Ali Asma 
Ashraf, M. and Vukman, J. 
Aydin, N. 
Bateman, H. 
Bell, H.E. and Deng, Q. 
Bell, 1 I.E. and Ligh, S. 
Bell, H.E. and Lucier, J. 
Bergan, J. and Carini, L. 
Bergan, J., Herstein, I.N. and Lanski, C. 
3 
3 
-^  J 
J 
3 
-» 
J 
3 
*> J 
"> 
J 
3 
3 
2 
2 
1 
1 
2 
j 
2 
2 
2 
• • — I 
2 
1 
1 
2 
2 
2 
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91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
HI 
112 
113 
114 
115 
i 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
Browder, F.E. 
CarUtz, L. 
Chang, L.O., Luh, J. and Richoux, A.N. 
Chang, S.S., Kim, J.K. and Kim, K.H. 
Chuang, C.L. 
Connor, J. 
Daif, M.N. 
Dahman, W. 
Daubechies, 1. 
Dattoli, G., Lorenzutta, S., Maino, G. & Torre, A. 
Deng, Q. and Ashraf, M. 
Donovan, G.C., Geronimo, J. and hardin, D.P. 
Fasenmyer, S.M.C. 
Freedman, A.R. and Sember, J.J. 
Fridy, J.A. 
Gustafson, R.A. and Katterthaler, C. 
Hirano, Y., Kobayashi, Y. and Tominaga, H. 
Hirano, Y. and Tominaga, H. 
Huang, N.J., Long, X and Cho, Y.J. 
Hvala, B. 
Iseki, K. 
Jacobson, N. 
Jacobson, N. and Richart, C.E. 
Jiang, Q. 
Kaneko, H. 
2 '• 
2 
2 
. j 
2 ! 
2 
2 1 
2 
0 
0 
1 1 
1 
0 
o 
^ 
9 
9 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
.4 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
Kaplansky, I. 
Karoui, A. 
Khan, M.S., Imdad, M. and Sessa, S. 
Kirk, W.A. 
Kobayashi, Y 
Komatsu, H. 
Koornwinder, T.H. 
Maddox, I.J. 
Mallat, S. 
McCoy, N.H. 
Nadler,Jr. S.B. 
Nielson, M. 
Niukkanen, A.W. 
Noor, M.A., Noor, K.I. and Rassias, B.L. 
Parida, J. Sahoo, M. and Kumar, A. 
Pathak, H.K. 
Pathak, H.K. and Pora, V. 
Pathan, M.A. 
Pathan, M.A and Kamarujjamma, H. 
Posner, E.G. 
Psomopoulos, E., Tominaga, H. and Yaqub, Adil 
Quadri, M.A. 
Quadri, M.A. and Yaquib, Adil 
Reich, S. 
Sasaki, T. and Yoslide, M. 
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141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
15 9 
577 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
1 5 
15 
Sea coid, M.O. and MacHale, D. 
Shi, P. 
Siddiqi A.H., Khaliq, A. and Ahmad, R. 
Singhal, J.P. and Bhatti, S.S. 
Singhal, J.P. and Soni, N.K. 
Skopina, M. 
Smiley, M.F. 
Srivastava, H.M. and Pathan, M.A. 
Streb, W. 
Tan, K.K. 
Tian, G.Q. 
Waison, G.N. 
Weddernburn, J.H.M. 
Wright, E.N. 
Yen, C.T. 
Yuan, X.Z. 
Zeng, L.C. 
Zhau, L.C. 
Total 
Ancoch ea, G. 
Zhou, X.J. and Chen, G. 
Total 
1 
0 
2 
0 
o 
-) 
" I 
2 
'-^  
2 
2 
Z 1, 
2 1 
i 
2 
2 
2 
2 
2 
2 
606 
^ r 
1025 
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577 authors producing total number of Contribution= 1025 
158 authors producing more than one paper = 606 
419 authors producing one papers = 419 
5.7 AUTHORSHIP PATTERN PRODUCING PAPERS IN PERIODICALS 
The distribution of cited producing papers in periodicals according to the 
number of authors is shown in Table 5.7. A majority of the articles, i.e., 541 
(52.78%) have been produced by single author, followed by a team of two 
authors 295 (28.78%) articles, three authors 146 (14.24%)) and more than 
three authors 43 (4.20%) respectively. 
Table 5.7 AUTHORSHIP PATTERN PRODUCING PAPERS IN 
PERIODICALS 
S.No. 
I 
2 
o J 
4 
Rank 
1 
2 
3 
4 
Number of 
Authors 
1 
2 
3 
More than 3 
Total 
Freq. Of 
Occur. 
541 
295 
146 
43 
1025 
%age of Freq. 
52.78 
28.78 
14.24 
4.20 
100 
Cummu. 
%of 
Freq. 
52.78 
81.56 
95.80 
100 
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5.8 LANGUAGE-WISE DISTRIBUTION OF PERIODICALS 
The Tabic 5.8 shows ihiU the literature used by the researehcrs were 
completely in English language. 
TABLE 5.8 LANGUAGE-WISE DISTRIBUTION OF PERIODICALS 
Rank 
1 
Language 
English 
Frequency 
1025 
%age of 
frequency 
100 
Cumulative 
% of 
Frequency 
100 
5.9 PLACE-WISE DISTRIBUTION OF PERIODICALS 
The place of origin of all publication could not be ascertained from the 
citation themselves. These were obtained from Ulrich's International 
periodicals Directory. 
Table 5.9 contains a list of 42 places of publication producing research 
material on mathematics. The places have been ranked on the basis of 
frequency of occurrence of items. It is observed that most publication place 
San Diego, i.e., 109 (10.64%) frequency occurrence of Journals, followed by 
New York, i.e., 98 (9.56%), Providence, Rl, i.e., 93 (9.07%), Okayama 59 
(5.70%) and Toronto 59 (5.76%) respectively. 
TABLE 5.9 PLACE-WISE DISTRIBUTION OF PERIODICALS 
S.No. 
1 
2 
4 
5 
6 
Rank 
1 
2 
3 
4 
4 
5 
Name of Place 
San Diego 
New York 
Providence, Rl 
Okayama 
Toronto 
Sydney 
Country 
USA • 
USA 
USA 
Japan 
Canada 
Australia 
Freq. 
of 
Occur. 
109 
98 
93 
59 
59 
53 
%age 
10.64 
9.56 
9.07 
5.76 
5.76 
5.17 
Cummu. 
%of 
Freq. 
10.64 
20.20 
29.27 
35.03 
40.79 
45.96 
83 
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7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
6 
7 
8 
9 
10 
11 
12 
12 
13 
14 
15 
15 
16 
17 
17 
18 
19 
19 
20 
20 
21 
21 
22 
22 
Washington 
Osaka 
Philadelphia 
Baltimore 
New Delhi 
London 
Oxford 
Taipei 
Sarajevo 
Cambridge 
Beijing 
Berlin 
Amsterdam 
Budapest 
Mascow 
Paris 
Allahabad 
Tamsui 
Edinburg 
Rome 
Heidelberg 
Warsaw 
Brno 
Calcutta 
USA 
Japan 
USA 
USA 
India 
UK 
UK 
Taiwan 
Bosnia 
Herzegovina 
UK 
China 
Germany 
Netherlands 
Hungary 
Russia 
France 
hidia 
Taiwan 
UK 
Italy 
Germany 
Poland 
Czech 
Republic 
India 
44 
36 
33 
31 
30 
28 
25 
25 
22 
21 
20 
20 
18 
14 
14 
14 
13 
13 
11 
11 
10 
10 
9 
9 
4.29 
3.51 
3.22 
3.02 
2.93 
2.73 
2.44 
2.44 
2.15 
2.05 
1.95 
1.95 
1.76 
1.37 
1.37 
1.37 
1.27 
1.27 
1.07 
1.07 
0.97 
0.97 
0.88 
0.88 
50.25 1 
53.76 
56.98 
60.0 
62.93 
65.66 
68.10 
70.54 
72.69 
74.77 
76.69 
78.64 
80.40 
. 81.77 
83.14 
84.51 
85.78. 
87.05 
88.12 
89.19 
90.16 
91.13 
92.01 
92.89 
84 
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31 
32 
34 
35 
36 
37 
38 
39 
40 
41 
22 
22 
23 
23 
24 
24 
25 
25 
26 
26 
27 
Lucknovv 
Soul 
Bcrcelona 
Bregred 
Dordreht 
Singapore 
Lemgo 
Prague 
Bussum 
Triesla 
Milan 
Total 
India 
South Korea 
Spain 
Yugoslavia 
Netherlands 
Singapore 
Germany 
Czech 
Republic 
Netherlands 
Italy 
Italy 
9 
9 
8 
8 
7 
7 
6 
6 
5 
5 
3 
1025 
0.88 
0.88 
0.78 
0.78 
0.68 
0.68 
0.58 
0.58 
0.48 
0.48 
0.29 
99.98 
93.77 
94.65 . 
95.43 
96.21 
96.89 
97.57 
98.15 
98.73 
99.21 
99.69 
99.98 
85 
Fig. 5.7 Place-wise Distribution of the Periodicals 
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5.10 PUBLISHERS-WISE DISTRIBUTION OF PERIODICALS 
Tables 5.10 contain a list of publishers ranked on the basis of 
frequency of occurrence of items. It is observed that most publishes, i.e., 
Academic press, i.e., 109 (10.64%), followed by American Mathematical 
Society, i.e., 98 (9.56%), followed by Department of Mathematics (Okayama 
University),i.e., 59 (5.76%), followed by University of Toronto, i.e., 59 
(5.76%) and Kluwar Academic, i.e., 53 (5.17) respectively. 
TABLE 5.10 PUBLISHER-WISE DISTRIBUTION OF PERIODICALS 
S.No. 
1 
2 
' 1 
4 
5 
6 
7 
8 
1 
9 
10 
11 
12 
13 
Rank 
1 
2 
3 
n 
J 
4 
5 
6 
7 
8 
9 
10 
11 
11 
Name of Publishers 
Academic Press 
American Mathematical 
Society 
Department of Mathematics 
(Okayama Univ.) 
University ofToronto Press 
Kluwar Academic 
Springer- Verlag 
Elsevier Science 
Science Press 
Japanese Association of 
Math. Sci. 
Tlie Math. Association of 
USA 
Hindawi Publisher 
Iniernational press 
John Hopkins Univ. Press 
Freq. of 
Occur. 
109 
98 
59 
59 
53 
49 
36 
33 
31 
30 
28 
22 
22 
%age 
10.64 
9.56 
5.76 
5.76 
5.17 
4.78 
3.51 
3.22 
3.02 
2.93 
2.73 
2.15 
2.15 
Cummu. 
%of 
Freq. 
10.64 
20.22 
25.98 
31,74 
36,91 
41,69 
45.20 
48.42 
51.44 
54.37 
57.10 
59.25 
61.40 
86 
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14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
12 
13 
14 
14 
15 
15 
16 
16 
16 
17 
18 
18 
18 
19 
19 
19 
20 
20 
21 
Cambridge Society 
London Society 
Cambridge Univ. press 
Marcel Dekker 
Society for International 
Applied Mathematics 
North-Holland 
National Academic of 
Science 
Pushpa Publishing House 
Institute of Math. Academic 
Sinia 
Universita Autonomer 
Barcelona 
Mesary Kova University 
Physica-Verlag 
Tamkang Universia Flora 
Chia-I Chang 
Hilderman- Vcrlag 
John Wiley 
Soochew University 
Kobe University 
Korean Society of 
Mathematics 
Australian Society of 
Mathematics 
21 
20 
18 
18 
16 
16 
15 
15 
15 
13 
10 
10 
10 
9 
9 
9 
8 
8 
6 
2.05 
1.95 
1.76 
1.76 
1.56 
1.56 
1.46 
1.46 
1.46 
1.27 
0.97 
0.97 
0.97 
0.88 
0.88 
0.88 
0.78 
0.78 
0.58 
63.45 
65.40 
67.16 
68.92 
70.48 
72.04 
73.50 
74.96 
76.42 
77.69 
78.66 
79.63 
80.60 
81.48 
82.36 
83.24 
84.02 
84.80 
85.38 
87 
Fig. 5,8 Publisher-wise Distribution of Periodicals 
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33 1 
34 
35 
36 
37 
38 
39 
40 
122 
21 
21 
22 
22 
22 
23 
23 
24 
Bharata Ganila Parishad 
Universita Karlova 
Ballzer Science 
Plenum Publishers 
Polska Akademia Nauk 
American Institute of 
Physics 
Institute of Electrical and 
Electronics Engineers 
Academic-Verlag 
Title with 1 and 2 citations 
Total 
6 
6 
5 
5 
5 
4 
4 
3 
112 
1025 
0.58 
0.58 
0.48 
0.48 
0.48 
0.39 
0.39 
0.29 
10.93 
99.98 
85.96 j 
86.54 
87.02 
87.50 
87.98 
88.37 
88.76 
89.05 
99.98 
5.11 AUTHOR-WISE DISTRIBUTION OF BOOKS 
Tliere are number of authors in every subjects, however, some of the 
authors are well known personalities in a given field. Therefore, it is 
important to know the eminent Mathematicians in the field of Mathematics. 
This information is useful for the libraries as well as user. The names of 
authors and number of contribution are given in Table 5.11. 
TABLE 5.11 AUTHORS-WISE DISTRIBUTION OF BOOKS 
S.No. Rank Name of Author 
Herslein, I.N. 
Bensoussan, A. and Lions, J.L. 
Isac, G. 
Miller, W. Jr. 
Erdelyi, A. 
Kurosh, A.G. 
Frequency 
88 
(Data Analysis, Interpretation ancf (Presentation 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
McCoy, N.H. 
Zeilder, E. 
Andrews, L.C. 
Appell, P. and Kampe de Feriel, J. 
Baiocchi, C. and Capels, A. 
Barbu, V. 
Caifman, R.R. Meyer, Y. and Wickerhauser, 
M.V. 
Chpot, M. 
Cotlle, R.W, Giannessi, F and Lions, J.L. 
Crank, J. 
Duvant, G. and Lions, J.L. 
Ekeland, L And Temam, R. 
Erdelyi, A., Magnus, M., Oberhettinger, F. and 
Friconi, FG 
Exton, H. 
Glowinski, R., Lions, J.L, and Tremolieres, R. 
Goebel, K. and Reich, S. 
Kcnderlehrer, D. and Stampacchia, G. 
Lambek, J. 
Lebedev, N.N. 
McBridge, E.B. 
Panagiotopoulos, P.D. 
Prudnikno, A.P., Brychknov, Yu. A. and 
Marochev, 0.1. 
Rainville, E.D. 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
EHZJ 
89 
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30 
31 
32 
34 
35 
36 
37 
3 H 
' 
151 
4 
4 
4 
4 
4 
4 
4 
4 
^ 
5 
5 
^ 
Rowen, L. 
Sidiqui, A.H. 
Srivaslava, 11.M. and Monocha, H.L. 
Walson,G.N. 
Wawrzynczyk, A. 
Wickerhauses, M.V. 
Wigner, E.P. 
Wojtasazcyzyk, P. 
Total 
Ahmad M.K. and Siddiqi, A.M. 
Zavadskii, V.L. 
Total 
2 
2 
2 
2 
2 
2 
2 
2 
88 
T 
202 
90 
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151 authors contributing total No. Of Books = 202 
37 authors producing more than one books = 88 
114 authors producing one book= 114 
5.12 AUTHORSHIP PATTERN PRODUCING BOOKS 
The distribution of cited producing books according to the number of 
authors is shown in Table 5.12. A majority of the books, i.e., 128 (63.37%) 
have been produced by single Author, followed by a team of two authors, i.e., 
46 (22.77%) books, followed by three authors, i.e., 20 (9.9%) books and more 
than three authors, i.e., 8 (3.96%) books respectively. 
TABLE 5.12 AUTHORSHIP PATTERN PRODUCING BOOKS 
S.No. 
1 
2 
3 
4 
Rank 
1 
2 
3 
4 
Number of 
Authors 
1 
2 
3 
More than 3 
Total 
Frequency 
128 
46 
20 • 
8 
202 
%age of 
frequency 
63.37 
22.17 
9.90 
3.96 
100 
Cumulative 
%of 
Frequency 
63.37 
86.14 
96.04 
100.00 
91 
Fig. 5.9 Authorship Pattern Producing Books 
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5.13 DECADE-WISE DISTRIBUTION OF BOOKS 
ll can be observed from Table 5.13 that nearly 70% of the citations 
were of the period ranging from 1974 to 2003. The Table 5.13 showed the 
maximum number of books was published in the year 1974-1983, i.e., 54 
(26.73%) books and minimum appeared in the year 1954-1963, i.e., 15 
(7.43%). 
TABLE 5.13 DECADE-WISE DISTRIBUTIO OF BOOKS 
S.No. 
1 
2 
3 
4 
5 
6 
Rank 
1 
2 
3 
4 
5 
6 
Period of 
Origin 
1974-1983 
1984-1993 
1994-2003 
1964-1973 
1944-1953 
1954-1963 
Total 
Freq of 
Occur. 
54 
49 
40 
27 
17 
15 
202 
%age of 
Freq. 
26.73 
24.26 
19.80 
13.37 
8.42 
7.43 
99.92 
Cuniu. 
% of Freq. 
26.73 
24.26 
19.80 
13.37 
8.42 
7.43 
92 
30 
Fig. 5.10 Decade-wise Distribution of Books 
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5.14 LANGUAGE-WISE DISTRIBUTION OF BOOKS 
The Table 5.14 shows that the literature used by researchers were 
complcicly in Rnglish language. 
TABLE 5.14 LANGUAGE-WISE DISTRIBUTION OF BOOKS 
Rank 
1 
Period of Origin 
English 
Freq of 
Occur. 
202 
%age of 
Freq. 
100 
Cu 111 u. 
% of Freq. 
100 
5.15 COUNTRY-WISE DISTRIBUTION OF BOOKS 
Table 5.15 contains a list of 13 countries producing research material 
in malhcmalics. These countries have been ranked on the basis of frequency 
of items. It has been found that, i.e., 92 (45.54%) of Books were produced by 
USA. whereas UK, Germany and Netherlands are the next three countries 
each covering, i.e., 43 (21.29%), i.e., 16 (16 (7.92%) and, i.e., 12 (5.94%) of 
Books respectively. 
TABLE 5.15 COUNTRY-WISE DISTRIBUTION OF BOOKS 
S.No. 
1 
2 
-^  J 
4 
5 
6 
7 
8 
Rank 
1 
2 
-> 
4 
5 
5 
6 
7 
Name of 
Conn try 
U.S.A. 
U.K. 
Germany 
Netherlands 
France 
India 
Poland 
Canada 
Freq. of 
Occur. 
92 
43 
16 
12 
8 
8 
6 
3 
%age 
of Freq. 
45.54 
21.29 
7.92 
5.94 
3.96 
3.96 
2.97 
1.49 
Cuniu. ; 
% age of 
Freq. 
45.54 
66.73 
74.65 
80.59 
84.55 
88.51 
91.48 
92.97 
93 
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9 
10 
11 
12 
13 
1 
77 
7 
7 
7 
8 
China 
Japan 
Russia 
Singapore 
Australia 
Total 
3 
3 
3 
3 
2 
202 
1.49 
1.49 
1.49 
1.49 
0.99 
99.92 
94.46 i 
95.95 
97.44 
98.93 
99.92 
94 
Fig. 5.11 Country-wise Distribution of Bool<s 
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5.16 PUBLICATION PLACE-WISE DISTRIBUTION OF BOOKS 
Table 5.16 contains a list of 27 place of publication of books in 
Mailienialics. The Places have been ranked on the basis of frequency of 
occurrence of items. It is observed that most of the books are published from 
New York, i.e., 61 (10.20%), followed by Berlin, i.e., 15 (7.43%), followed 
by Cambridge, i.e., 15 (7.43%), followed by London, i.e., 13 (6.44%) and so 
on. 
TABLK 5.16 PUBLICATION PLACE-WISE DISTRIBUTION OF BOOKS 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
Rank 
1 
2 
2 
3 
4 
5 
5 
5 
6 
7 
7 
Name of 
Place 
New York 
Berlin 
Cambridge 
London 
Oxford 
Amslerdom 
Boston 
Paris 
New Delhi 
Chicago 
Warsaw 
Country 
USA 
Germany 
UK 
UK 
UK 
Netherlands 
USA 
France 
India 
USA 
Poland 
Freq of 
Occur. 
61 
15 
15 
13 
9 
8 
8 
8 
7 
6 
6 
%age 
of 
Frcq. 
30.20 
7.43 
7.43 
6.44 
4.46 
3.96 
3.96 
3.96 
3.47 
2.97 
2.97 
Cumu. 
%of 
Freq. 
30.20 
37.63 
45.06 
51.50 
55.96 
59.92 
63.88 
67.84 
71.31 
74.28 
77.25 
95 
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12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
8 
9 
9 
9 
9 
10 
10 
10 
10 
10 
11 
11 
11 
11 
12 
12 
Philadelphia 
Ellis Horvvood 
Princelon 
Reidal 
Dordrecht 
Moscow 
Okayama 
Singapore 
Shanghai 
'roronlo 
Pcrih 
Wellesiey 
Austin 
Florida 
Aligarh 
1icidclbcrg 
USA 
USA 
USA 
USA 
Netherlands 
Russia 
Japan 
Singapore 
China 
Canada 
Australia 
UK 
USA 
USA 
India 
(jcniiany 
Total 
5 
4 
4 
4 
4 
3 
3 
3 
3 
3 
2 
2 
2 
2 
1 
I 
202 
2.47 
1.98 
1.98 
1.98 
1.98 
1.49 
1.49 
1.49 
1.49 
1.49 
0.99 
0.99 
0.99 
0.47 
0.47 
99.99 
79.72 
81.70 
83.68 
85.66 
87.64 
89.13 
90.62 
92.11 
93.60 
95.09 
96.08 
97.07 
98.06 
99.05 
99.52 
99.99 
96 
Fig. 5.12 Place-wise Distribution of Bool<s 
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5.17 PUBLISHER-WISE DISTRIBUTION OF BOOKS 
Table 5.17 contains a list of publishers publishing books in 
Mathematics. The publisher have been ranked on the basis of frequency of 
occurrence of items. It is observed that maximum books have been published 
by Springer-Verlag, i.e., 23 (11.30%), followed by Academic Press, i.e., 15 
(7.43%) and Cambridge University press, i.e., 13 (6.44%) of books published 
respectively. 
TABLE 5.17 PUBLISHER-WISE DISTRIBUTION OF BOOKS 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
Rank 
1 
2 
3 
4 
4 
^ 4 
5 
6 
6 
7 
7 
8 
8 
8 
Name of Publisher 
Springer-Verlag 
Academic Press 
Cambridge University 
Press 
John Wiley 
North-Holland Publishing 
The MacMillion Comp. 
Kluwar Academic 
Publishers 
Birkhauscr 
University Chicago Press 
Marcel Dekker 
McGraw-Hill 
Gaulhiers-villars 
Halsled Press 
Princeton University Press 
Frcq. 
of 
Occur. 
• 23 
15 
13 
9 
9 
9 
8 
6 
6 
5 
5 
4 
4 
4 
%age 
of 
Freq. 
11.39 
7.43 
6.44 
4.45 
4.45 
4.45 
3.96 
2.97 
2.97 
2.48 
2.48 
1.98 
1.98 
1.98 
Cumu. 
%of 
Freq. 
11.39 
18.82 
25.26 
29.71 
34.16 
38.61 
42.57 
45.54 
48.51 
50.99 
53.47 
55.45 . 
57.43 
59.41 
-
97 
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15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
73 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
Anamaya Publisher 
Clarendon press 
CRC Press 
Pergamon Press 
Polish Scienliilc 
Publishers Warsawa 
Prentice - Hall 
ST AM 
Blaisciell Publishing 
Company 
Dover 
Elesvier Science 
Nauka 
Oxford University Press 
Plenum 
Tata McGraw-Hill 
Wiley 
World Scienlific 
Publishing Company 
Title with one citation 
Total 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
43 
202 
1.49 
1.49 
1.49 
1.49 
1.49 
1.49 
1.49 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
0.99 
21.25 
100.00 
60.90 
62.39 
63.88 
65.37 
66.86 
68.35 
69.84 
70.83 
71.82 
72.81 
73.80 
74.79 
75.78 
76.77 
77.76 
78.75 
100.00 
98 
Fig. 5.13 Publisher-wise Distribution of Books 
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CHAPTER-VI 
FINDINGS OF THE STUDY AND 
TENABILITY OF THE HYPOTHESES 
6.1 FINDINGS OF THE STUDY 
The following are the major findings of this study: 
1. The researchers in the field of Mathematics are consulting 'Journals', 
which have the highest number of citations, accounting for 80.07% of 
the total, books are the second highest group (15.78%), followed by 
Ph.D. theses Conference Proceedings, Reviews, Reports and M. Phil. 
Dissertations. 
2. A rank list of Journals, first 78 most cited journals with a minimum of 3 
citations has been given which accounts for 79.41%) of total journals 
literature. The remaining 20.59% are contributed by as many as 181 
Journals. 'Journals Math. Anal. & Appl.' occupied the first position with 
the highest citation number, i.e., 65 (6.34%)). 
3. The maximum number of papers is published in the decade 1994-2003, 
i.e., 338 (32.97%) papers and minimum appeared in the year 1894-1903, 
i.e., 4(0.39%) papers. 
4. Most productive country of journal is USA, i.e., 408 (39.80%), which 
have the highest number of citations, followed by Japan, i.e., 95 (9.26%) 
and UK (8.29%) respecfively. 
5. Rank list of authors name indicates the maximum articles were 
contributed by Noor, M.A., i.e., 34 (3.32%). There are only 158 
(27.56%) authors whose name occurred more than one and the 419 
(72.62%o) occurred only once. 
on 
(Finding of the study eS^TenaSifity of the J{ypotheses 
5. The majority of the producing papers in periodicals single authors, i.e., 
541 (52.78%), followed by a team of two authors, i.e., 295 (28.78%), 
following by a team of three authors, i.e., 146 (14.24%)) and followed by 
a team of more than three authors, i.e., 43 (4.20%) respectively. 
7. Periodicals used by the researchers were completely in English language, 
i.e., 100%. 
8. A rank list of publication place producing Journals in the mathematics. 
Most productive place of journals is San Diego, i.e., 109 (10.64%), 
followed by New York, i.e., 98 (9.5%), following by providence, RI, i.e., 
93 (9.07%), following by Okayama, i.e., 59 (5.76%) and Toronto, i.e., 
59 (5.76%) respectively. 
9. A rank list of publisher producing periodicals in Mathematics. Most 
productive publishers of Journals is Academic Press, i.e., 109 (10.64%), 
followed by American Mathematical Society, i.e., 98 (9.50%), following 
by Department of Mathematics, Okayama Univ., i.e., 59 (5.76%), 
following by University of Toronto, i.e., 59 (5.76%) and Kluwar 
Academic, i.e., 53 (5,17%) respectively. 
10. Rank list of authors name indicates the maximum books were 
contributed by Herstein, I.N, i.e., 6 (2.30%). There are only 37 (24.5%) 
authors whose name occurred more than one and the rest 114 (75.5%) 
occurred only once. 
11. The majority of the books, i.e., 128 (63.37%) have been produced by 
single authors, followed by a team of two authors, i.e., 46 (22.77%) and 
so on. 
12. The maximum number of books are published in the decade 1974-1983, 
i.e., 54 (26.73%) and minimum in the decade 1954-1963, i.e., 15 
(7.43%). 
13. Books used by the researchers were completely in English language, i.e., 
100% 
inn 
Tinding of the study eZi T^enadUity of the Jfypotheses 
14. Most productive country of Books is USA, i.e., 92 (45.54%) which have 
the highest number of citations, followed by UK, i.e., 43 (21.20%). 
15. A rank list of publication place producing books in the field of 
Mathematics. Most productive place of books is New York, i.e., 51 
(30.20%). 
16. A rank list of publisher producing books in the field of Mathematics. 
Most productive publisher of book is Springer-Verlag, i.e., 23 (11.39%). 
17. The maximum numbers of Dissertations are submitted by the researchers 
in Algebra, i.e., 5 (50%) and the minimum dissertations are submitted in 
Geometry, i.e., 1 (10%) during the period 2002-2003. 
6.2 TENABILITY OF HYPOTHESES 
1. Hypothesis 1 
T/ie researchers in the field of Mathematics are mainly consnlting 
'Jonrnals'. 
It is clear from the Table 5.2 the journals have the highest number of 
citations, accounting for 80.07% of total citations. Hence hypothesis is 
proved. 
2. Hypothesis 2 
TJje most cited Journal is 'Journal Mathematical Analysis and 
Applications \. 
Table 5.3 reveals that the "Journal Mathematical Analysis and 
Application' occupied the first position with the highest citations, i.e., 
65 (6.34%). Hence Hypothesis is proved, 
3. Hypothesis 3 
JMOS/ of the Journals were taken from 1994-2003. 
It is clear from Table 5.4 the most of the journals were taken from 
1994-2003 which have the higher frequency ,i.e., 338 (32.97%). Hence 
hypothesis is proved. 
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4. HYPOTHESIS 4 
Most productive country is USA. 
Table 5.5 reveals that USA occupied the first rank with highest 
frequency, i.e., 408 (39.80). Hence Hypothesis is proved. 
5. HYPOTHSIS 5 
Most productive author is Noor, M.A. 
Table 5.6 reveals that the most productive author is Noor, M.A. i.e. 34 
(3.32%). Hence hypothesis is proved. 
6. Hypotliesis 6 
Tlie majority of the papers have been producing by the Single 
Authors. 
Table 5.7 reveals that the majority of papers, i.e.,541 (52.78%) have 
been produced by Single Authors. Hence hypothesis is proved. 
7 HYPOTHESIS 7 
Periodicals used by the researchers were completely in English 
language. 
Table 5.8 reveals that the periodicals used by the researchers were 
completely in English Language i.e. 100%. Hence hypothesis is 
proved. 
8. Hypothesis 8 
Most productive Publication place is San Diego. 
Table 5.9 reveals that the most productive publication place is San 
Diego, i.e., 109 (10.64%). Hence hypothesis is proved. 
9. HYPOTHESIS 9 
Most productive publisher is Academic Press. 
5.10 shows hat the most productive publisher is Academic Press, i.e., 
109 (10.64%). Hence hypothesis is proved. 
'Finding of the study si TenaSiCity of the "Hypotheses 
10. HYPOTHESIS 10 
Most productive authors is Her stein, T.N. 
Table 5.11 shows that the most productive author is Herstein, I.N., i.e., 
6 (2.30%). Hence hypothesis is proved. 
11. Hypothesis H 
Tlie majority oftlie boolis have been produced by Single authors. 
Table 5.12 reveals that the majority of boolcs, i.e., 128 (63.37) have 
been produced by single authors hence hypothesis is proved. 
12. Hypothesis 12 
Most of the Boofis were taken from 1974-1983. 
It is clear from Table 5.13 the most of the books were taken from 
1974-1983, which have the highest frequency, i.e., 54 (26.73%). Hence 
hypotliesis is proved. 
13. Hypothesis 13 
Books used by researchers were completely in English language. 
Table 5.14 shows tliat the-books used by researchers were completely 
in Englhh language, i.e., 100%. Hence hypothesis is proved. 
14 HYPOTHESIS 14 
Most productive country of Books is USA. 
Table 5T5 reveals that the most productive country of books is USA, 
I.e., 92 (45.54%). Hence hypothesis is proved. 
15. HYPOTHESIS 15 
Most productive publication place of books is New York. 
Table 5.16 shows that the most productive publication place of Books 
is New York, i.e., 61 (30.20o/o) Hence hypothesis is proved. 
Tinding oftlie study (^iTenaSiCity oftfie fCypotfieses 
16. HYPOTHEIS 16 
Most productive publisher of Books is Springer-Verlag. 
Table 5.17 shows that he most productive publisher of Books is 
Springer-Verlag, i.e., 23 (11.39%). Hence hypothesis is proved. 
17. Hypothesis 17 
/// 'Algebra' most of Dissertations have been submitted. 
Tabic 5.1 reveals thai in 2002-2003 most of the dissertations were 
submitted in 'Algebra' by the researchers, which accounts for, i.e., 5 
(50%). Hence hypothesis is proved. 
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